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INTRODUCTION.     GENERAL  CONSIDERATIONS. 

rpHE  subject  of  our  investigations  and  therapeutical  measures  is  woman, 
with  her  physical  and  psychical  peculiarities.  The  height  of  her 
body  is  less  than  in  man,  the  bones  are  thinner.  The  muscular  tissue  is 
less  prominent  compared  with  the  abundant  and  often  loose  cellulo-fatty 
tissue.  This  often  very  loose  tissue  is  found  in  larger  amounts,  particu- 
larly in  the  abdominal  walls,  around  the  genitals,  hip  and  thighs,  and  in 
the  latter  parts  it  is  apt  to  be  associated  with  dilatation  of  the  veins. 

The  sexual  organs  are  more  voluminous  than  in  the  male,  and  the  ves- 
sels and  nerves  supplying  them  are  larger.  This  corresponds  to  the  more 
considerable  physiological  function  of  these  organs,  which  is  especially 
manifest  on  the  occurrence  of  pregnancy. 

The  female  sexual  organs  occupy,  in  general,  a  more  concealed  position 
than  in  man,  and  hence  their  examination  requires  a  special,  often  very 
difficult  technique,  which  may  become  even  more  complicated  in  opera- 
tions. The  extirpation  of  many  tumors  can  only  be  done  by  means  of 
laparotomy. 

Large  portions  of  the  sexual  organs  are  in  immediate  contact  with,  or 
in  the  neighborhood  of,  the  peritoneum,  and  the  loose  sub-serous  tissue 
which  is  rich  in  vessels,  venous  plexuses  and  lymphatics.  Hence,  the 
tendency  to  the  reception  of  inflammation-producing  and  fever-producing 
substances,  the  readiness  with  which  inflammations  spread,  and  the  ten- 
dency to  thromboses. 

Large  portions  are  also  closely  related  to  the  urethra,  bladder  and  rec- 
tum. Swellings  and  inflammatory  conditions,  for  example,  after  opera- 
Vol.  VI.— l 
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tions,  readily  extend,  therefore,  to  the  bladder,  produce  cystitis,  or,  at 
first,  ischuria,  and,  as  catheterization  becomes  necessary,  cystitis.  Diph- 
theria may  extend  from  the  vagina  and  external  genitals  to  the  bladder 
or  may  be  conveyed  by  the  catheter.  Catarrhal  and  diphtheritic  pro- 
cesses not  infrequently  spread  from  the  bladder  to  the  renal  pelvis. 

The  varying  degree  of  fullness  of  the  bladder  and  intestines  must  be 
taken  into  account  in  determining  anomalies  in  the  shape  and  position 
of  the  uterus.  As  a  general  thing,  this  has  less  influence  on  the  healing 
of  operation  wounds  than  might  be  expected.  Furthermore,  the  spon- 
taneous evacuation  of  the  bladder  and  soiling  with  urine  produce  very 
little  bad  effect,  especially  in  plastic  operations,  but  evacuations  from  the 
bowels  may  prove  injurious  in  perineal  plastic  operations. 

The  field  of  examination  and  operation  (vagina  and  uterus)  is  very 
movable.  This  becomes  noticeable  during  respiration  and  straining, 
and  is  apt  to  disturb  the  inexperienced.  The  great  flaccidity,  yielding 
character  and  presence  of  folds  in  the  vagina  often  impede  the  exposure 
of  diseased  parts  and  interfere  with  the  tension  requisite  in  making  in- 
cisions. 

To  these  conditions  dependent  on  the  locality  of  our  mechanical  meas- 
ures is  added  the  peculiarity  of  the  nervous  system,  its  increased  irritabil- 
ity, which  is  still  more  exaggerated  by  pathological  processes  in  the  geni- 
talia. Symptoms  of  shock  may  therefore  set  in,  especially  when  too  much 
is  expected  of  the  patients  with  regard  to  the  endurance  of  pain,  etc. 
Much  more  often  overlooked  by  the  physician  (and  produced  by  himself) 
is  the  injury  resulting  from  too  often  repeated,  though  lesser  irritations 
of  the  sexual  organs,  as,  for  example,  in  manual  or  instrumental  examina- 
tions, cauterization,  scarification,  etc.  Sensitive  patients  may  thus  be 
brought  into  a  condition  of  the  greatest  nervous  depression,  which  may 
even  approach  psychical  disturbance. 

The  female  subject  also  varies  extremely  according  to  age  and  the  con- 
dition of  the  sexual  function,  a  feature  which  must  be  taken  into  consid- 
eration. Children  are  rarely  the  object  of  gynecological  examination. 
Even  when  anomalies  are  present  in  them,  they  are  generally  tolerated 
without  disturbance,  on  account  of  the  relative  repose  of  the  sexual  func- 
tions. Catarrhal  inflammations  and  errors  of  development  come  most  fre- 
quently under  the  observation  of  the  physician.  In  the  virgin  only  one 
sexual  function  of  the  highest  importance, viz.,  menstruation,  is  developed, 
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and  this  is  generally  associated  with  the  ovulation  which  leads  to  the  de- 
velopment of  the  mature  ovum.  With  this  phase  in  female  life  certain 
anomalies  first  produce  their  effects.  The  new  function  and  the  com- 
paratively rapid  enlargement  of  the  corresponding  organs  permit  the 
ready  action  of  accidental  injurious  factors.  At  this  time  we  often  note 
the  beginning  of  diseases  which  accompany  the  individual  through  life. 
There  are  two  points  of  special  value  with  regard  to  examination  and 
local  treatment  in  such  individuals.  Certain  ethical  considerations  make 
it  our  duty  to  restrict  or  modify  our  examination  (exploration  through 
the  rectum,  anesthetization  of  the  patient,  etc.);  in  like  manner,  direct 
local  measures  in  treatment  should  be  avoided  or  restricted  if  possible. 

According  to  former  notions  the  menstrual  period  contra-indicated 
not  alone  every  operative  procedure,  but  also  all  thorough  examinations. 
Exploration  was  recommended  only  when  intra-uterine  growths  were  sus- 
pected, because  the  finger  could  then  pass  the  loosened  cervix  more  read- 
ily, and  because  tumors  are  occasionally  pushed  downwards  at  this  time. 
To-day  better  means  are  known  of  rendering  the  parts  accessible.  Nu- 
merous experiences  have  shown  that  exploratory  and  even  therapeutic 
measures  during  the  menstrual  period  do  not  produce  the  dangers  which 
were  formerly  anticipated.  It  is  even  said  that  favorable  effects  have 
resulted  from  the  increased  blood  supply,  especially  in  plastic  operations. 
As  a  general  thing,  however,  the  old  rule  still  holds  good  that  all  manipu- 
lations of  moment  should  be  suspended  shortly  before  and  during  the 
menses,  except  in  urgent  cases. 

After  marriage  two  other  functions  or  the  sexual  organs  are  manifested, 
viz. ,  coitus  and  pregnancy.  The  former  not  infrequently  causes  disease, 
either  because  it  is  performed  excessively  or  at  improper  times  (menses). 
On  account  of  the  greater  irritation  and  hyperemia  produced  by  coitus 
other  injurious  factors  will  act  more  readily.  Finally,  infection  is  often 
conveyed  in  coitus  (gonorrhoea,  syphilis). 

Pregnancy,  parturition  and  childbed  play  a  prominent  part  in  the 
development  of  diseases  of  women.  It  was  formerly  supposed  that  more 
important  operations  are  especially  dangerous  at  tins  period  and  must  be 
avoided.  But  this  view  has  undergone  change.  Even  very  serious  oper- 
ations, such  as  ovariotomy,  have  been  performed  during  pregnancy,  and  the 
neck  of  the  uterus  has  been  amputated  during  delivery  or  in  the  puerperal 
state.     But  such  surgical  operations  should  not  be  performed,  as  a  gen- 
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era!  thing,  during  pregnancy,  it'  they  can  be  delayed  or  arc  not  indicated 
by  the  condition.  Thus,  ovariotomy  will  make  room  for  the  growing 
uterus.  Interruption  of  pregnancy,  and  not  infrequently  peritonitis,  sep- 
ticemia, exhaustion  and  fatal  hemorrhages  have  been  observed  not  alone 
in  surgical  operations  on  the  genitals,  but  also  on  remote  parts.  The 
Bpecial  frequency  of  septicaemia  as  the  cause  of  death  shows  that  there 
must  be  other  causes  of  the  fatal  termination  than  the  operation  and  the 
period  at  which  it  was  performed.  But  it  cannot  be  denied  that  the  con- 
dition of  the  blood  in  pregnancy,  and  especially  the  structure  of  the  ves- 
sels, particularly  near  the  genitalia,  favors  the  absorption  of  injurious 
substances  and  facilitates  their  further  transportation.  The  interruption 
of  pregnancy  also  entails  certain  dangers. 

As  far  as  regards  the  puerperal  condition,  it  is  undoubtedly  advisable  to 
delay  considerable  mechanical  interference.  The  impairment  of  the 
general  condition,  the  consideration  to  be  paid  to  the  dilated  veins,  the 
greater  tendency  to  thrombosis,  the  increased  predisposition  to  the  recep- 
tion of  septic  matters,  the  need  of  undisturbed  progress  of  the  process  of 
involution,  favor  such  delay.  All  operations  may  be  performed  seven  or 
eight  weeks  after  delivery,  unless  it  compels  the  removal  of  the  child 
from  the  breast.  Some  advantages  are  claimed  for  certain  operations  if 
performed  at  a  period  not  too  remote  from  delivery.  The  sexual  organs 
are  then  more  movable,  and  the  ligaments  more  flaccid,  factors  which  are 
favorable  in  ovariotomies  and  castrations.  The  hyperemia  is  advantage- 
ous in  plastic  operations,  since  it  favors  union  by  first  intention. 

The  period  after  the  menopause  furnishes  a  large  contingent  of  gyne- 
cological cases,  among  which  new  growths  and  prolapses  play  a  promi- 
nent part.  Advanced  age  may  impose  certain  restrictions  with  regard  to 
operative  and  other  violent  mechanical  measures. 


CHAPTEE    I. 

GYNECOLOGICAL    EXAMINATIONS. 

Course  of  the  Examination. — Anamnesis. 

n^HE  immediate  object  of  every  examination  of  a  patient  consists  in  the 
making  of  a  diagnosis.  The  gynecologist  concerns  himself  with  a 
limited  number  of  organs  and  parts  of  the  body,  and,  therefore,  with  the 
diagnosis  of  a  sexual  disease.  Nothing  would  be  more  erroneous,  how- 
ever, than  to  confine  ourselves  to  this  and  to  forget  that  we  are  dealing,  not 
alone  with  a  diseased  part  of  the  body,  but  with  a  sick  individual.  Other 
specialties  will  admit,  perhaps,  of  a  restriction  to  a  one-sided  standpoint, 
but  in  our  department  this  is  entirely  misplaced.  Anomalies  in  the  sex- 
ual organs  are  often  secondary — accompanying  symptoms  of  other  local  or 
more  general  diseases.  Even  when  they  have  developed  primarily  they 
have  not  infrequently  given  rise  to  such  marked  disturbances  of  other 
parts,  that  these  form  the  object  of  medical  skill.  The  overlooking  or 
insufficient  consideration  of  such  disturbances  is  apt  to  be  severely  pun- 
ished, often  for  the  reason  that  the  patients  are  tasked  beyond  their 
strength  by  mechanical  manipulations.  By  no  means  the  worst  therapeu- 
tic results  are  sometimes  obtained  when  we  discontinue  treatment,  at 
least  all  local  treatment,  of  even  marked  sexual  diseases,  and  devote  our 
attention  to  the  improvement  of  the  general  condition  and  to  the  relief  of 
individual  annoying  symptoms.  The  busy  gynecologist  sees  many  women 
who  are  supposed  to  be  suffering  from  uterine  disease,  but  in  whom 
this  does  not  exist,  or  at  least  is  of  a  trifling  character.  If  severe  symp- 
toms are  present  in  such  cases,  and  do  not  correspond  to  the  objective 
appearances,  we  must,  search  further  and  not  overlook  some  perhaps  se- 
rious affection  in  other  parts  of  the  body.  On  the  other  hand  a  gross 
error  may  be  made  if  considerable  disease  of  the  sexual  organs  is  really 
present,  and  at  the  same  time  the  symptom-complex  is  similar  to  that 
which  is  generally  found  in  such  diseases.  We  are  then  easily  induced 
to  attribute  everything  to  the  sexual  disease,  and  not  infrequently  over- 
look an  affection  of  other  organs. 
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The  course  of  examination  is  the  same  as  in  all  other  patients.  The 
previous  history  is  first  ascertained,  then  the  present  symptoms,  and,  fili- 
ally, the  objective  examination  is  made. 

The  latter  constitutes  our  main  object,  but  we  also  think  it  advisable 
to  consider  the  former. 

With  regard  to  anamnesis,  hereditary  conditions  do  not  play  a  great 
part  in  the  majority  of  sexual  diseases.  But  their  recognition  may  be 
valuable  with  regard  to  nervous  disturbances,  tumors,  scrofula,  haemo- 
philia, etc.  Pelvic  inflammations,  scrofula  and  leucorrhcea  must  be 
especially  considered  among  the  pathological  processes  in  childhood.  It 
is  necessary  to  be  informed  concerning  the  first  appearance,  course  and 
character  of  the  menses,  and  the  further  course  of  development  of  pu- 
berty. Special  attention  should  be  paid  to  chlorosis,  or  severe  intercurrent 
diseases  at  tbis  period  and  to  their  influence  on  the  menses. 

Then  follows,  in  married  women,  the  influence  of  marriage  on  the 
sexual  functions,  especially  on  menstruation.  In  women  who  have  had 
children  we  should  inquire  about  the  course  of  pregnancy,  parturition  and 
childbed,  diseases  at  such  periods,  and  the  influence  of  previous  births 
upon  the  menses.  In  patients  at  an  advanced  age  the  course  of  the  men- 
opause should  be  noted.  The  previous  history  may  be  made  very  brief, 
and  yet  contain  the  most  essential  points. 

A  precise  knowledge  of  the  present  symptoms  is  specially  important. 
We  are  thus  compelled,  in  the  subsequent  objective  examination,  to 
note  accurately  the  connection  between  its  results  and  the  symptoms;  nor 
will  we  be  so  apt  to  mistake  the  uterus  as  the  cause  of  certain  symptoms 
of  which  it  is  entirely  innocent.  Thus  the  patient  not  infrequently  con- 
sults the  physician  concerning  some  annoying  symptom,  for  example,  severe 
pain  in  the  back  or  frequent  micturition,  and  for  which  she  requires  re- 
lief. The  physician  must  then  determine  the  mode  of  development  of  the 
single  symptom  in  order  to  relieve  it  by  a  radical  or,  perhaps,  merely 
symptomatic  treatment. 

The  symptoms  very  often  refer  to  the  menses,  which  may  be  changed  as 
regards  the  intervals,  duration  or  character,  are  often  accompanied  by 
pain,  and  may  also  differ  from  the  normal  process  by  their  injurious  effect 
on  the  general  condition.  Complaint  may  be  made  of  bloody  or  other 
transudations  in  the  intervals. 

Painful  sensations  in  the  sexual  organs,  or  those  which  have  their  start- 
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mg-point  in  the  latter,  not  infrequently  develop  in  the  middle  of  the 
interval.  Other  symptoms,  such  as  leucorrhoea,  discharge  of  blood  or 
consensual  phenomena,  may  also  appear.  The  process  has  been  termed 
"intermediate  pain,"  because  the  pain  was  regarded  as  the  most  striking 
symptom. 

The  neighboring  organs,  the  bladder  and  rectum,  are  implicated  me- 
chanically or  by  extension  of  the  morbid  process;  hence  the  numerous 
symptoms  on  the  part  of  these  organs. 

Extremely  frequent  are  complaints  which  depend  on  an  implication  of 
various  nerves  of  the  lumbar  and  sacral  plexuses,  or  of  the  corresponding 
portion  of  the  lumbar  cord,  such  as  neuralgias  of  various  kinds,  hyper- 
esthesia, more  rarely  paralytic  symptoms  (in  the  lower  limbs  or  bladder). 
There  is  no  doubt  that  vaso-motor  disturbances,  even  menorrhagia  and 
metrorrhagia,  may  originate  in  disturbances  of  these  nerve  tracts. 

There  are  very  frequent  disturbances  in  nerve  tracts  which  are  remote 
from  the  centre  of  the  sexual  functions.  Neuroses  of  the  stomach  and 
larynx  are  especially  frequent.  There  is  no  spinal  or  cerebral  nerve 
which  may  not  be  affected.  For  example,  trigeminal  neuralgia  is  observed 
not  infrequently.  In  recent  times  attention  has  been  called  to  implica- 
tion of  the  special  senses,  the  eye,  ear  or  even  the  nose.  That  the  psychical 
sphere  may  be  implicated  should  be  taken  into  consideration,  not  alone 
by  gynecologists  but  also  by  alienists. 

Examination  Couch. — Operating  Table. 

Physical  exploration  requires  certain  preliminaries,  among  which  the 
choice  and  arrangement  of  the  position  of  the  body  are  especially  impor- 
tant. The  position  suitable  for  gynecological  diagnosis  may  not  infre- 
quently be  assumed  on  a  sofa  or  bed,  but  in  difficult  cases,  especially  when 
instrumental  examination  is  made,  such  modifications  are  required  that  it 
is  simpler  to  use  a  suitable  couch  at  the  start.  Palpation  and  combined 
examination  through  the  vagina  or  rectum  and  abdominal  walls  may  be 
made  tolerably  well  when  the  patient  is  in  bed.  But  if  the  ease  to  he  ex- 
amined is  at  all  obscure,  if  we  must  search  for  the  pelvic  connections  of 
an  abdominal  tumor  or  for  the  ovaries,  or  if  we  must  merely  introduce 
a  speculum,  the  bed  musl  lie  specially  prepared;  it  must  be  raised  and 
pushed  towards  the  light.      In  short,  the  inconveniences  are  generally  so 
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great  that  it  is  employed  for  finer  methods  of  examination  only  m  case  of 
necessity,  if  the  patient  is  unusually  timid  and  anxious,  or  a  suitable  table 
cannot  be  obtained. 

Any  firm  four-cornered  table,  from  70  to  80  cm.  high,  forms  a  per- 
fectly suitable  examination  couch  and  even  suffices  for  almost  all  opera- 
tions. If  it  is  covered  with  a  blanket,  and  a  few  pillows,  and  a  couple  of 
substantial  chairs  are  at  our  disposal,  the  most  varied  positions  may  be 
assumed. 

Numerous,  in  part  very  complicated,  examination-tables  and  operating- 
tables  have  been  constructed,  in  the  shape  of  a  chair,  divan,  etc.  From  the 
fact  that  they  are  made  to  resemble  an  ordinary  piece  of  furniture,  their 


transformation  into  an  examination  couch  is  often  so  complicated  as  to  ter 
rify  the  patient  and  to  be  inconvenient  to  the  physician.  A  four-cornered 
table,  60  to  65  cm.  broad,  with  an  inclined  plane,  which  may  be  placed  at 
any  angle,  as  a  support  for  the  back,  together  with  firm  pillows  and  foot- 
boards, which  may  be  placed  higher  or  lower  or  removed  altogether,  is 
convenient  and  suitable  for  all  purposes.  That  portion  of  the  table  upon 
which  the  buttocks  lie,  should  not  be  too  long.  The  distance  between 
the  anterior  edge  of  the  table  and  the  beginning  of  the  inclined  plane 
should  be  from  30  to  35  cm.  If  this  distance  is  greater,  it  is  often  diffi- 
cult to  teach  the  patient  to  lie  sufficiently  forward  and  to  remain  in  that 
position  (Fig.  1). 
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This  table  may  be  employed  for  all  minor  and  even  for  the  majority  of 
major  operations  on  the  introitus  and  vagina,  for  extirpation  of  polypi, 
amputation  of  the  cervix,  ete. 

In  laparotomies  it  is  best  to  employ  a  simple  four-cornered,  firm,  some- 
what high  table,  the  operator  standing  at  the  long  side.     A  very  con- 


venient laparotomy  table  is  that  devised  by  lYan,  in  which  the  patient's 
lower  limbs  are  placed  in  two  grooves,  which  may  be  turned  in  any  direc- 
tion. The  operator  sits  upon  a  stool  between  the  Legs  of  the  patient. 
We  have  had  an  operating-table  made  on  the  same  principle  and  are  very 
well  satisfied  with  it  (Fig.  2). 


10  general  and  operative  gynecology 

Positions  of  the  Body. — Erect  Position. 

Certain  positions  are  preferably  employed  for  gynecological  examina- 
tion. It  is  a  peculiar  fact  that  there  is  considerable  difference  in  the 
choice  of  such  positions  among  different  nations.  The  English  prefer  to 
examine  and  operate  in  the  lateral  position,  the  German  and  French  in  a 
sort  of  "operation  for  stone"  position,  the  Americans  in  dorsal  decubitus, 
or  a  sort  of  latero- abdominal  position.  Certain  methods  of  examination 
can  be  performed  properly  only  in  one  definite  position.  Moreover,  cer- 
tain morbid  conditions  are  best  recognized  in  certain  positions.  It  is  im- 
portant to  learn  the  effects  produced  by  changes  in  position  upon  the 
position  of  the  organs,  new  growths,  painful  sensations,  etc.  A  know- 
ledge of  the  anatomical  and  physiological  peculiarities  of  the  various  posi- 
tions is  therefore  necessary.     We  should  be  able  to  employ  all. 

Erect  Posit  ion. x — In  a  comfortable  standing  position  a  well-formed, 
healthy  woman  presents  a  moderate  convexity  of  the  abdominal  region, 
a  moderate  lumbar  concavity  and  the  opposite  dorsal  curvature.  The  pos- 
terior surface  of  the  sacrum  forms  a  slight  angle  to  the  vertical,  i.  e.  it  is 
almost  at  right  angles  to  the  horizon.  A  plumb  line  dropped  from  the 
most  projecting  spinous  process  of  the  dorsal  vertebrae  will  touch  the  most 
projecting  part  of  the  sacrum  or  fall  a  little  behind  it.  A  vertical  plane 
applied  to  the  anterior  border  of  the  trochanters  touches  the  manubrium 
sterni  or  passes  a  little  behind  it.  A  plumb  line  dropped  from  the  middle 
of  the  lateral  part  of  the  thorax  passes  a  little  behind  the  posterior  border 
of  the  trochanters.  If  the  pelvis  is  carefully  examined,  it  is  found  that 
the  posterior  wall  of  the  symphysis  is  about  at  an  angle  of  45°  to  the  horizon. 
The  anterior  superior  spinous  processes  of  the  ilia  are  in  a  vertical  plane 
with  the  tubercula  pubis.  The  tip  of  the  coccyx  is  somewhat  higher  than 
the  lower  border  of  the  symphysis  (Fig.  3). 

The  tension  of  the  abdominal  walls  and  the  intra-abdominal  pressure 
are  increased  in  comparison  with  all  recumbent  positions. 

According  to  Kuestner  the  fundus,  in  the  erect  position,  sinks  down- 
wards, while  the  portio  vaginalis  ascends  and  moves  somewhat  backwards. 

1  In  Fig.  3,  the  walls  of  the  bladder  are  contracted,  and  the  lowermost  part  of 
Douglas's  cul-de-sac  contains  a  few  bands  of  adhesions. 

8  Otto  Kuestner,  Untersuchungen  u.  d.  Einfluss  d.  Koerperstellung  auf  d.  Lage 
des  nicht  graviden,  bes.  des  puerp.  Uterus,  Arch.  f.  Gynaek.  Bd.  XV.,  Heft.  I. 
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It  is  then  somewhat  behind  and  above  a  line  drawn  through  the  spins 
ilei.  In  puerperal  women,  with  their  flaccid  abdominal  walls,  the  entire 
organ  passes  somewhat  backwards.  In  virgins  this  movement  is  very 
slightly  marked.  If  the  bladder  is  very  full,  so  that  the  fundus  cannot 
sink  forwards,  the  portio  vaginalis  simply  descends.  If  the  ligaments  are 
flaccid  and  the  position  of  the  uterus  had  been  normal,  it  merely  descends. 


If  the  cervix  is  fixed,  more  marked  ante-flexion  ensues  on  assuming  the 
erect  position. 

Individual  deviations,  between  normal  limits,  from  the  described  erect 
position  are  quite  frequent.  But  more  marked  and  constant  differences 
are  always  noteworthy,  especially  marked  prominence  or  pendulousness  of 
the  abdomen,  considerable  lumbar  lordosis,  bent-over-forwards  or  back- 
ward position  of  the  trunk,  considerably  diminished  or  increased  flexion 
of  the  pelvis.  The  latter  is  shown  by  the  more  horizontal  position  of  the 
posterior  surface  of  the  sacrum,  the  higher  position  oi  the  tip  of  the 
coccyx  compared  with  the  lower  border  of  the  symphysis,  projection  of  the 
•Ulterior  superior  spinous  processes  of  the  ilium  in  front  of  a  vertical  plane 
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through  the  tubercula  pubis,  approximation  of  the  symphysis  to  the 
horizontal,  etc. 

Abnormal  conditions  in  the  bones,  joints  or  muscles,  inflammatory  pro- 
cesses in  the  peritoneum,  pelvic  enlargements  of  various  kinds,  etc.,  im- 
part to  the  whole  vertical  position  a  very  peculiar,  often  different  appear- 
ance. This  may  lead  to  the  discovery  of  important  anomalies  which  are 
connected  directly  or  indirectly  with  the  sexual  system.  Or  a  symptom 
which  we  generally  attribute  to  an  affection  of  this  system  may  thus  find 
another  explanation — for  example,  the  pain  in  the  small  of  the  back,  which 
is  sometimes  the  result  of  great  relaxation  of  the  abdominal  muscles. 

Circumstances  do  not  always  permit  of  the  great  exposure  which  is 
desirable  in  such  an  examination.  But  even  a  partial  removal  of  the 
clothing  enables  us  to  form  a  certain  opinion  concerning  the  position  01 
the  pelvis,  spinal  column  and  other  points;  it  is  also  advisable  to  take  th# 
patient's  gait  into  consideration. 

Careful  examination  of  the  generative  organs  in  the  erect  position  is  es- 
pecially necessary,  when  we  wish  information  concerning  the  presence  or 
degree  of  an  existing  prolapse  of  the  vagina  and  uterus.  This  mode  of 
examination  may  also  be  important  in  versions  and  flexions.  Examina- 
tion of  the  mobility  of  the  uterus,  its  weight,  the  mode  of  change  of  posi- 
tion in  passing  from  the  recumbent  to  the  erect  position  when  tumors  are 
present,  sometimes  furnishes  valuable  data. 

If  we  wish  to  relax  the  abdominal  walls  to  the  greatest  extent  possible 
in  the  erect  position,  while  we  are  performing  palpation  the  patient 
should  bend  over  forward  wrhile  supported  by  a  third  person. 

Positions  of  the  Body. — Dorsal  Decubitus. 

Complete  dorsal  decubitus  with  extended  lower  limbs  is  but  little  em- 
ployed in  gynecological  examinations  and  operations.  We  will,  there- 
fore, consider  it  chiefly  as  the  starting-point  for  the  other  positions  which 
are  more  frequently  employed. 

If  an  individual  lies  on  a  firm  horizontal  support,  the  trunk  is  supported 
mainly  on  the  lower  part  of  the  posterior  surface  of  the  sacrum,  the  most 
prominent  dorsal  spinous  processes,  and  the  adjacent  parts. 

The  abdomen  presents  only  a  moderate  curve,  may  even  be  flat  or  con- 
cave outwardly;  the  latter  occurs  only  under  unusual  conditions 
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The  inclination  of  the  pelvis  (vide  Fig.  4)  is  the  reverse  of  that  in  the 
erect  posture.  The  upper  border  of  the  ramus  pubis  is  the  highest  point 
of  the  superior  strait,  the  promontory  the  lowest.  The  plane  inclines  from 
before  backwards  and  downwards.  The  posterior  border  of  the  ramus 
forms,  as  in  the  erect  position,  an  angle  of  45°  to  the  horizon,  but  this 
angle  is  open  posteriorly.  The  portio  vaginalis  is  situated  in  a  line  pass- 
ing through  the  spina;  ischii.  The  lumbar  vertebra?  form  an  angle  of 
135°  with  the  conjugate  axis,  and  the  distance  of  the  upper  border  of  the 
ramus  from  the  middle  of  the  third  lumbar  vertebra  is  about  20  cm. 
The  tension  of  the  abdominal  walls  and  the  intra-abdominal  pressure  are 
much  less  than  in  the  erect  position. 


In  order  to  make  simple  dorsal  decubitus  useful  for  gynecological  pur- 
poses, it  is  changed  in  two  ways.  The  lower  limbs  are  flexed  at  the  knees, 
and  the  thighs  are  drawn  forcibly  against  the  abdomen.  This  is  done, 
at  first,  by  mere  flexion  of  the  femurs  at  the  hip  joints.  But  when  the 
maximum  of  this  movement  is  reached  and  the  attempt  is  still  continued, 
the  pelvis  is  flexed  upon  the  spinal  column.  In  the  second  method  the 
thighs  are  drawn  up  somewhat  against  the  abdomen,  and  moderate  flexion 
at  the  knees  is  performed.  But  the  chief  change  of  position  consists  in 
raising  the  upper  part  of  the  trunk,  so  that  it  is  midway  between  sitting 
and  lying  down. 
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Whichever  is  done,  the  angle  between  the  spine  ami  pelvis  is  made 
smaller.  The  same  movement  also  takes  place  in  the  intervertebral  carti- 
lages. But  the  starting-point  of  the  movement  varies  :  in  one  it  is  the 
pelvis,  in  the  other  the  upper  part  of  the  spine.  The  elevation  of  one  or 
the  other  part  also  produces  differences  in  the  position  of  the  pelvic  and 
abdominal  viscera,  and  in  the  tension  of  the  abdominal  Avails  and  intra- 
abdominal pressure,  circumstances  which  are  important  in  gynecological 
examinations. 

If  the  first  modification  is  properly  made  (Figs.  5  and  G,  breech-dorsal 
position),  the  upper  part  of  the  trunk  remains  upon  its  horizontal  sup- 


port, the  head  being  merely  supported  by  a  small  pillow.  The  knees 
being  flexed,  the  thighs  are  drawn  up  upon  the  abdomen.  This  is  done 
by  two  assistants,  who  apply  one  hand  from  without  and  over  the  thigh, 
to  the  inner  surface  of  the  leg,  while  the  other  hand  holds  the  latter 
firmly  around  the  ankle.  At  the  same  time  the  limbs  are  abducted  to 
the  requisite  extent,  in  order  to  expose  the  vulva.  Every  ordinary  four- 
cornered  table  is  suitable  for  this  purpose.  The  patient  should  be  placed, 
from  the  start,  in  such  a  position  that  the  introitus  vaginae  projects  some- 
what beyond  the  edge  of  the  table. 

A  special  apparatus  has  been  devised  for  the  fixation  of  the  limbs  ;  for 
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example,  vertical  supports  at  the  edge  of  the  table,  with  cushioned  half- 
rings,  into  which  the  knees  are  placed.  Two  assistants  are  preferable, 
since  any  desired  modification  may  be  carried  out  by  them.  If  they  grow 
tired  or  their  aid  is  needed  for  other  purposes,  they  may  place  the  patient's 
leg  over  the  shoulder.  In  this  position  the  vulva  is  high  above  the  sup- 
port. The  body  is  no  longer  supported  on  tbe  lower  part  of  the  sacrum, 
but  on  its  upper  part,  on  the  posterior  portions  of  the  crests  of  the  ilia, 


or  even  still  higher.  The  angle  of  inclination  of  the  pelvis  is  very  much  en- 
larged, so  that  the  superior  strait  makes  an  angle  of  50  to  60°  or  more.  The 
ramus  approaches  the  horizontal  or  even  becomes  entirely  horizontal. 
The  angle  between  the  conjugate  and  the  lumbar  vertebrae  may  sink  to 
110°,  i.e.,  only  25°  different  from  that  in  the  simple  horizontal  position. 
Corresponding  to  this  the  distance  between  the  ramus  and  third  lumbar 
vertebra  is  lessened  1  to  2  cm.  or  more.  The  height  of  the  lumbar  spine  is 
somewhat  diminished  anteriorly  by  compression  of  the  intervertebral  car- 
tilages.    Hence  that  portion  of  the  abdominal  cavity  which  is  enclosed 
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by  osseous  parts  is  made  considerably  smaller.  The  vagina  runs  obliquely 
from  above  downwards.  Tlie  tension  of  the  abdominal  walls  and  the 
intra-abdominal  pressure  are  diminished.  Forcing  this  position,  however, 
entails  certain  evils  as  regards  palpation.  As  a  general  thing  the  abdo- 
men is  best  palpated  when  the  thighs  are  held  vertically  to  tbe  couch. 
Excessive  elevation  and  flexion  of  the  pelvis  against  the  spinal  column 
cause  increase  of  tbe  abdominal  pressure  by  excessive  diminution  of  the 
bony  abdominal  cavity.  Tbe  position  is  admirably  adapted  to  direct 
measurement  of  tbe  conjugate  axis.  It  also  possesses  great  advantages 
in  combined  examinations  through  the  vagina  or  rectum  and  abdominal 
walls,  and  in  the  measurement  of  the  oblique  conjugate. 

This  position  often  suffices  when  carried  out  less  completely.  Thus 
it  is  often  sufficient  to  draw  the  thighs  of  the  patient,  who  retains  the 
horizontal  position,  strongly  against  the  abdomen,  and  to  support  the  feet 
upon  the  table. 

The  second  modification  of  the  dorsal  decubitus,  which  we  will  call  the 
lithotomy  position,  differs  in  many  respects  from  the  position  just  de- 
scribed. If  in  an  individual  who  lies  upon  an  horizontal  support,  the 
trunk  is  lifted  up,  the  pelvis  and  trunk  as  a  whole  will  rotate  upon  the 
heads  of  the  femurs,  so  that  the  inclination  of  the  pelvis  is  diminished. 
At  the  same  time  the  inclination  of  the  spine  to  the  pelvis  also  changes. 
The  angle  between  the  conjugata  vera  and  the  lumbar  vertebras  dimin- 
ishes, and  hence  the  distance  between  the  symphysis  and  the  Inmbar 
vertebras.  Partly  on.account  of  this  diminution  of  the  bony  abdominal 
cavity,  but  especially  on  account  of  the  effect  of  the  weight  of  the  thorax, 
which  comes  into  play  more  and  more  the  further  the  trunk  is  elevated, 
the  intra-abdominal  pressure  is  increased,  and  hence  this  position  is  less 
adapted  than  the  previous  one  to  examinations  in  which  abdominal  palpa- 
tion plays  a  part. 

The  lithotomy  positions,  in  which  the  thighs  are  flexed  upon  the  trunk, 
the  knees  flexed,  and  the  limbs  abducted,  vary  extremely,  according  to 
the  degree  of  elevation  of  the  trunk,  flexion  of  the  thighs,  etc. 

We  Avill  here  describe  a  lithotomy  position  (Fig.  7),  in  which  the  trunk 
rests  upon  an  inclined  plane  at  an  angle  of  about  20°,  the  thighs  are 
drawn  moderately  upon  the  abdomen,  the  legs  are  moderately  flexed,  and 
the  feet  are  upon  a  horizontal  plane  with  the  sacrum.  As  a  general 
thing  this  position  is  very  comfortable  for  the  patient,  and  hence  is  em- 


GYNECOLOGICAL    EXAMINATIONS. 


17 


ployed  a  good  deal,  with  modifications,  in  obstetrical  and  gynecological 
examinations.  The  inclination  of  the  pelvis  is  then  about  20°,  the  an- 
gle between  the  conjugate  and  lumbar  vertebrae  125°,  the  distance  be- 
tween the  symphysis  and  lumbar  spine  is  about  1  cm.   less  than  in  the 


horizontal  position.  The  symphysis  presents  a  greater  angle  towards 
the  horizon.  The  vagina  passes  almost  antero-posteriorly  and  only  a  lit- 
tle from  above  downwards. 


Positions  of  the  Body. — The  Abdominal  Position. 

Abdominal  decubitus,  in  the  true  sense  of  the  word,  in  which  the  ab- 
domen itself  rests  upon  the  examining  couch  and,  together  with  the  an- 
terior wall  of  the  thorax,  forms  the  support  for  the  trunk,  is  occasionally 
useful,  but  only  for  a  few  purposes,  such  as  examination  of  the  spine, 
the  posterior  wall  of  the  pelvis,  and  the  back.  On  the  other  hand,  we 
more  often  employ  positions  in  which  the  supporting  points  consist  of 
the  flexed  knee  and  the  elbows  or  head  and  shoulders.  These  positions 
vary  according  to  the  degree  of  flexion  of  the  thighs  and  the  position  of 
the  arms.  We  will  only  consider  that  position  in  which  the  thighs  are 
almost  or  entirely  vertical  upon  the  horizontal  couch.  But  great  differ- 
ences maybe  presented  even  in  this  position.     If  the  trunk  rests  upon 

the  elbows,  while  the  arms  are  at  right  angles  to  the  table,  as  in  the  knee> 
Vol.  VI.— 2 
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elbow  position  proper,  the  pelvis  will  be  higher  than  the  thorax.  But 
this  difference  will  increase  when  the  arms  are  extended  or  abducted,  and 
then  the  head  furnishes  the  point  of  support  for  the  upper  part  of  the 
trunk. 

We  will  take  as  the  prototype,  from  which  modifications  may  be  readily 
deduced,  a  position  in  which  the  thorax  is  tolerably,  though  not  ex- 
tremely low,  as  compared  with  the  pelvis.  (Figs.  8  and  9.)1  The  lower 
part  of  the  posterior  surface  of  the  sacrum  and  the  posterior  perineum  is 
turned  directly  upwards,  while  the  anus,  anterior  perineum  and  introitus 


vaginae  are  approximately  at  a  right  angle  to  the  table.  The  entrance  to 
the  pelvis  is  directed  towards  the  couch,  but  forms  an  angle  of  10  to  20°  to 
the  horizon.  The  superior  strait  descends  from  the  promontory  towards 
the  symphysis.  The  latter  approaches  the  vertical.  The  angle  between 
the  lumbar  vertebrae  and  conjugata  is  noticeably  smaller,  and  may  even 
fall  to  110°  if  the  thorax  is  very  low.  Hence  there  is  also  a  diminution 
of  the  bony  abdominal  space.     The  sagittal  diameter  of  the  sternal  end 


1  Fig.  8  is  schematic.     But  the  examination  of  a  rather  old  puerperal  woman 
served  as  the  basis  for  the  position  of  the  uterus  and  vagina;  hence  the  large  size 


of  the  former. 
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of  the  abdomen  is  enlarged,  the  thorax  is  in  the  inspiratory  position,  the 
sagittal  diameter  of  the  abdomen  above  the  symphysis  is  diminished. 

In  such  a  position,  the  deeper  parts  (thorax,  abdominal  walls,  viscera) 
must  exercise  traction  upon  the  higher  parts  in  the  direction  of  the  line 
of  gravity,  as  soon  as  the  latter  are  not  sufficiently  supported.  Hence 
the  intra-abdominal  pressure  is  very  much  lowered,  unless  the  abdominal 
walls  are  unusually  tense,  or  the  abdominal  cavity  is  unusually  full.     The 


pressure  is  generally  lower  than  that  of  the  atmosphere.  The  vagina  fills 
spontaneously  with  air,  if  the  introitus  is  not  very  narrow  and  the  folds 
of  the  mucous  membrane  are  not'  applied  very  firmly  to  one  another.  If 
the  anal  sphincter  is  very  flaccid  or  torn,  air  also  enters  the  rectum.  If 
a  catheter  is  introduced  into  the  bladder,  air  generally  enters  the  latter 
with  an  audible  sound,  while,  in  many  cases,  not  a  drop  of  urine  is 
discharged,  although  the  bladder  may  be  very  full.  The  uterus  sinks 
towards  the  abdominal  cavity,  so  that  the  portio  vaginalis  is  not  infre- 
quently found  near  the  promontory,  or  even  outside  of  the  true  pelvis. 
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If  the  perineum  is  lifted  up  by  means  of  ;i  speculum,  the  anterior  wall  of 
the  vagina  is  seen  to  run  in  a  horizontal  direction  or  even  downwards, 
while  the  portio  vaginalis  is  again  somewhat  closer  to  the  floor  of  the  pel- 
vis.    Much  depends,  in  this  respect,  on  the  respiratory  movements,  the 

greater  or  lesser  tension  of  the  abdominal  walls. 

This  position  probably  will  not  come  into  general  use  in  examinations 
and  operations.  Despite  the  great  diminution  of  intra-abdominal  pres- 
sure, palpation  of  the  abdomen  is  rendered  difficult  from  the  fact  that 
the  hand  must  support  the  weight  of  the  abdominal  walls  and  viscera. 
Under  certain  circumstances,  however,  abdominal  decubitus  possesses 
great  advantages.  A  tumor  which  is  situated  deep  in  the  abdomen  falls 
by  its  own  weight  towards  the  exploring  hand,  and  thus  becomes  accessi- 
ble to  examination.  Even  the  mode  of  dislocation  of  an  organ  (the  uterus), 
or  of  a  tumor  during  transition  into  this  position,  is  of  interest.  The 
uterus,  which  was  firmly  wedged  in  by  a  tumor,  maybe  rendered  movable 
by  the  sinking  of  the  tumor.  In  some  cases  the  inspection  of  the  poste- 
rior or  even  the  anterior  wall  of  the  vagina  is  made  easier  by  the  abdomi- 
nal position.  It  possesses  great  advantages  when  it  is  difficult  to  fill  the 
bladder  and  rectum  with  fluids.  Replacement  of  a  retroverted  or  retro- 
flexed  uterus  may  also  be  very  much  facilitated  by  this  plan  or  may  l>< 
possible  in  this  position  alone.  Filling  the  vagina  or  rectum  with  air 
at  the  same  time  will  greatly  aid  the  replacement.  Campbell  recommends 
the  knee-shoulder  position,  and  filling  with  air,  as  the  sole  means  of  re- 
placement before  the  introduction  of  pessaries,  and  as  an  aid  in  the  em- 
ployment of  other  plans  of  replacement.  Even  when  the  pessary  is  in 
position,  a  temporary  resort  to  the  posture  in  question  and  to  distension 
with  air,  is  often  very  advantageous.  In  milder  cases  this  alone  suffices, 
and  is  even  useful  in  more  serious  conditions,  in  which,  for  certain  rea- 
sons, pessaries  cannot  be  introduced.  Campbell '  has  devised  a  speculum- 
like instrument,  which  is  used  by  the  patient  to  permit  the  entrance  of 
air  into  the  vagina,  after  assuming  the  knee -shoulder  position.  This 
should  be  done  at  night  before  going  to  sleep.  The  patient  may  then 
assume  a  more  comfortable  position. 

1  Campbell,  Atlanta  Med.  mat  Surg.  Journ.,  June,  1875.     Trans,  of  the  Amer. 
Gynecol.  Soc.  Vol.  I.,  1877.     No.  198. 
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Position  of  the  Body. — Lateral  and  Latero-abdomix  \l. 

Any  horizontal  surface,  which  is  sufficiently  elevated,  is  adapted  for 
securing  these  positions.  In  simple  lateral  decubitus,  the  crest  of  the  ilium 
and  the  shoulder  region  serve  as  the  main  points  of  support  of  the  trunk. 
The  head  may  be  somewhat  raised  by  means  of  a  pillow,  but  the  thora- 
cic region  should  not  be  elevated.  In  order  that  the  entrance  to  the 
vagina,  which  must  correspond  to  the  edge  of  the  table,  should  be  visible, 
the  thighs  must  be  flexed  on  the  abdomen.  The  legs  are  also  fluxed. 
This  position  of  the  body  is  usually  inconvenient  to  the  patients  after  a 
while,  and  then  they  attempt  to  draw  the  buttocks  away  from  the  edge  of 
the  table,  in  order  that  the  legs  may  be  supported,  even  when  flexed  to 
a  less  degree.  A  chair  or  little  table  may,  therefore,  be  placed  at  the 
corner  of  the  couch  corresponding  to  the  patient's  legs,  and  the  latter  are 
placed  upon  it,  or  they  may  be  supported  by  assistants.  At  least  such 
assistance  becomes  necessary  in  prolonged  operations.  If  the  trunk  is  at 
right  angles  to  the  edge  of  the  table,  and  this,  as  usual,  is  vis-a-vis  to  the 
window,  the  introitus  will  not  be  directly  opposite  to  the  window. 
Either  the  trunk  must  be  placed  obliquely  to  the  edge  of  the  table,  or 
the  latter  must  be  placed  obliquely  to  the  window,  in  order  that  the  parts 
may  be  open  to  inspection. 

In  this  position  the  entrance  to  the  pelvis  is  approximately  vertical  to 
the  horizon.  The  spinal  column  and  pelvis  are  strongly  flexed  upon  each 
other.  The  intra-abdominal  pressure  is  diminished,  and  may  even  be- 
come negative. 

This  position  is  suited,  or  at  least,  will  suffice  in  many  cases,  for  the 
application  of  certain  methods  of  inspection,  especially  for  the  introduc- 
tion of  specula.  Sometimes  the  right,  sometimes  the  left  lateral  position 
may  be  employed.  It  presents  few  advantages  for  other  methods  of  exam- 
ination. It  is  only  in  percussion  and  palpation  of  the  abdomen  that  a 
position  on  one  or  the  other  side  is  sometimes  necessary,  in  order  to  « 
demonstrate  developing  changes  in  percussion,  fluctuation,  and  the  posi- 
tion of  tumors.  The  lumbar  region  and  loins  are  often  palpated  to  ad- 
vantage in  this  position,  the  patient  being  generally  placed  upon  the  side 
examined,  in  order  that  a  tumor  which  may  be  present,  or  an  enlarged 
organ,  may  thus  approach  the  palpating  hand  on  account  of  its  weight. 

The  latcro-abdominal  or  Sims's  position  (Fig.  10)   is  intermediate  be- 
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tween  lateral  and  abdominal  position.  The  examining  table,  its  position, 
and  the  position  of  the  trunk  and  limbs  are  approximately  the  same  as  in 
lateral  decubitus.  But  the  position  of  the  trunk  is  changed,  owing  to 
the  fact  that  the  patient  places  the  lowermost  arm  behind  the  back,  and 
the  upper  shoulder  is  depressed  as  much  as  possible.  The  trunk  thus 
rotates  on  its  long  axis,  and  the  anterior  surface  of  the  thorax  and  abdo- 
men are  directed  more  interiorly.  The  pelvis  follows  this  movement  and 
the  plane  of  entrance  no  longer  is  vertical,  but  forms  an  obtuse  angle  to 
the  horizontal,  passing  downwards  from  one  side  to  the  other.      Hence 


the  superior  strait  is  directed  somewhat  downwards,  and  the  posterior 
surface  of  the  sacrum  is  directed  somewhat  upwards.  Corresponding  to 
this  the  posterior  vaginal  wall  looks  upwards,  the  anterior  wall  downwards. 
Hence  the  latter  is  drawn  down  by  the  weight  of  the  abdominal  walls  and 
viscera.  But  the  effect  is  not  so  marked  as  in  the  knee-elbow  and  allied 
positions,  since  the  thorax  is  very  little  or  not  at  all  lower  than  the  pelvis, 
and  its  weight  does  not  aid!  in  the  traction.  The  intra-abdominal  pres- 
sure is  lower  than  in  the  dorsal  and  simple  lateral  position,  but  is  greater 
than  in  the  abdominal  position  proper.  But  it  is  often  less  than  that  of 
the  atmosphere,  so  that  the  vagina  fills  spontaneously  with  air,  or,  at  least, 
this  distension  with  air  after  artificial  dilatation  is  greater  than  would 
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correspond  to  the  dilatation  alone.  The  influence  of  the  respiratory 
movement  in  this  position  is  often  annoying.  It  is  so  much  more  marked 
because  the  bony  abdominal  cavity  is  diminished  in  size  by  the  marked 
flexion  of  the  spinal  column  on  the  pelvis.  In  restless,  timid  individuals 
the  anterior  vaginal  wall  is  violently  depressed  or  raised  during  inspiration 
and  expiration. 

Sims's  position  was  mainly  employed  by  its  discoverer  for  ocular  exami- 
nation. It  offers  no  advantages  for  other  methods  of  examination.  It  is 
very  well  adapted  for  the  introduction  of  the  speculum. 

Anesthesia. 

We  are  often  compelled  to  anaesthetize  patients  for  purposes  of  exami- 
nation. Certain  affections  of  the  external  genitals,  urethral  meatus,  anus, 
such  as  fissures,  papillary  excrescences,  vaginismus,  spasm  of  the  sphinc- 
ter, may  render  exploration  of  the  parts  without  narcosis  entirely  impossi- 
ble. Even  abdominal  palpation  is  occasionally  very  much  impeded  or  en- 
tirely prevented  by  great  tenderness  as  the  result  of  hyperesthesia,  or 
peritonitic  irritation. 

Certain  methods  of  examination,  such  as  manual  exploration  of  the 
bladder  or  rectum  with  the  entire  hand  (both  are  used  very  rarely),  are 
very  painful  in  themselves. 

In  virgins,  our  respect  for  modesty  often  induces  us,  apart  from  the 
painfulness  of  the  exploration,  to  produce  anesthesia.  Finally,  we  may 
be  led  to  do  this  by  the  necessity  of  producing  complete  relaxation  of  the 
muscles,  especially  of  the  abdominal  walls.  Very  nervous  and  excitable, 
or  awkward,  unintelligent  individuals  are  unable  to  follow  the  directions 
of  the  patients  with  regard  to  respiration  and  abdominal  strain.  In  others 
the  abdominal  walls  are  very  firm,  thick  and  rigid,  and  extreme  relaxa- 
tion is  requisite  in  order  to  attain  any  result. 

Similar  factors  are  of  ten  decisive  in  operative  procedures.  In  very  ner- 
vous individuals  we  are  often  compelled  to  employ  anesthetic  agents,  even 
if  the  operation  is  very  slightly  or  not  at  all  painful,  in  order  to  secure 
sufficient  quiet,  especially  in  order  to  expose  the  field  of  operation.  Fis- 
sures and  painful  spots  on  the  external  genitals  will  induce  ns  to  employ 
narcosis,  in  order  to  effect  the  same  object,  if  we  intend  to  operate  upon 
the  cervix. 
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But  the  most  frequent  cause  which  leads  us  to  employ  anaesthetics  is  the 
painfulness  of  the  operation.  In  all  operations  upon  the  external  geni- 
tals, introitus,  near  and  upon  the  urethral  meatus,  anus,  in  all  laparoto- 
mies, etc.,  the  operation  is  often  impossible  without  narcosis,  or  would  be 
even  more  dangerous  than  with  it.  The  danger  of  fatal  shock  in  such 
cases  is  no  slight  one,  if  anaesthesia  is  not  employed.  In  addition  there  is 
the  danger  of  disagreeable  nervous  disturbances,  even  increasing  to  in- 
sanity, if  too  much  is  expected  of  the  patient  as  regards  the  tolerance  of 
physical  pain  and  mental  excitement. 

There  are  few  absolute  contra-indications  against  anaesthesia.  Among 
them  we  would  place  advanced  fatty  degeneration  of  the  heart ;  contrary 
to  former  opinions,  valvular  lesions  of  the  organ  appear  to  be  less  im- 
portant. The  structure  of  the  heart  muscle,  whether  valvular  disease  is 
present  or  not,  appears  to  be  a  more  important  factor.  This  is  also  true 
of  changes  in  the  arteries.  Marked  rigidity  of  the  vessels  makes  the  dan- 
ger at  least  decidedly  greater.  Diseases  of  the  respiratory  organs,  such  as 
pleuritic  exudations,  chronic  catarrh  with  emphysema,  or  goitre  which 
compresses  the  trachea  more  or  less,  may  contra- indicate  anaesthesia.  In 
such  cases  we  are  sometimes  helped  out  of  the  dilemma,  by  the  fact  that 
severe  affections  of  one  or  another  kind  constitute  a  contra-indication  to  the 
operation.  If  this  is  not  the  case,  it  is  advisable,  in  these  diseases  of  the 
circulatory  apparatus,  to  obtain  the  advice  of  a  specialist. 

Among  other  contra-indications,  are  conditions  of  great  exhaustion  fol- 
lowing hemorrhages,  digestive  disturbances,  vital  losses,  as  the  result  of 
the  disease  which  is  the  object  of  our  treatment,  etc.  In  such  cases  we 
must,  unfortunately,  often  run  the  chances.  If  we  should  often  decline 
an  operation  for  this  reason,  we  would  allow  many  patients  to  pass  to  the 
grave  who  could  have  been  saved  by  the  operation.  Our  judgment  will 
be  determined  to  a  certain  extent,  by  a  careful  decision  between  the  exist- 
ing condition  of  exhaustion  on  the  one  hand,  and  the  evil  results  of  nar- 
cosis and  the  operation  (its  duration,  the  probable  loss  of  blood,  the  in- 
jury inflicted,  etc.),  on  the  other  hand.  Xot  alone  the  effect  of  anaesthe- 
sia, but  of  the  surgical  operation  itself,  must  be  weighed  in  the  balance. 
A  marked  tendency  to  syncope  is  a  factor  which  must  be  taken  into  care- 
ful consideration,  especially  if  it  is  not  merely  the  outcome  of  a  nervous 
disposition. 

Cases  of  death,  which  occurred  some  time  after  ether  or  chloroform 
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anesthesia,  with  complete  anuria,  have  been  recently  described.  The 
patients  suffered  from  degeneration  of  the  kidneys,  and  hence  care  in 
this  particular  is  to  be  recommended. 

The  choice  of  the  anaesthetic  agent  is  of  great  importance.  "We  need 
only  consider  chloroform  and  ether.  In  addition  to  their  peculiar  differ- 
ent physiological  effects,  various  practical  and  technical  conditions  must 
be  taken  in  consideration.  If  we  disregard  the  latter  for  the  present, 
we  must  remember,  in  selecting  one  of  these  agents,  that  chloroform 
diminishes  the  activity  of  the  heart  and  the  blood  pressure,  while  ether, 
on  the  other  hand,  not  infrequently  increases  them,  at  least  if  not  em- 
ployed for  too  long  a  period.  The  action  of  the  latter  upon  the  heart  can 
be  better  followed,  while  the  injurious  effect  of  chloroform  often  occurs 
rapidly  and  unexpectedly.  Death  from  primary  syncope  is  much  more 
frequent  after  the  use  of  chloroform.  Tliere  is  probably  no  difference  be- 
tween them  as  regards  primary  asphyxia,  but  this  is  less  dangerous  than  syn- 
cope. One  of  the  auxiliary  effects  of  ether,  which  is  very  prominent  in 
certain  individuals,  viz.,  profuse  secretion  of  the  salivary  glands  and  bron- 
chial mucous  membrane,  is  often  extremely  annoying.  The  after-effects, 
vomiting,  depression,  etc.,  are  generally  much  slighter  after  the  use  of 
ether  than  of  chloroform.  Chlormethyl  has  offered  us,  after  a  long  series 
of  trials,  no  special  advantages.  We  prefer  ether  for  protracted  opera- 
tions, especially  when  the  patent  is  weak  and  anaemic.  Our  opinion  has 
been  decided,  among  other  things,  by  experiences  in  which  we  observed 
syncope  in  a  patient  during  chloroform  anaesthesia,  discontinued  the 
operation,  and  later  were  enabled  to  carry  it  out  uninterruptedly  under 
ether,  or  at  once  exchanged  the  chloroform  for  ether  and  completed  the 
operation.  We  have  had  no  experience  with  the  combination  of  both 
agents.  But  we  would  here  state  that  they  may  only  be  used  alternately, 
in  so  far  as  chloroform  is  first  administered  and  then  ether.  If  the  re- 
verse is  done,  tliere  is  danger  that  the  reflex  irritability  of  the  respiratory 
organs  will  be  diminished  to  such  an  extent  by  the  chloroform,  that  pro- 
found conditions  of  asphyxia  may  develop  from  the  excessive  secretion 
of  the  bronchial  mucous  membrane  induced  by  the  ether. 

Various  opinions  are  entertained  with  regard  to  the  degree  to  which 
narcosis  is  to  be  carried.  Some  recommend  profound  anaesthesia,  in  which 
reflex  movements  cease  almost  entirely;  others  do  not  go  so  far.  We 
must  individualize.     A  certain  reflex  action  may  lie  very  useful,  another 
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very  injurious,  both  as  regards  the  performance  of  the  operation,  and  also 
as  regards  the  life  of  the  patient.  In  the  latter  respect  we  need  only  refer 
to  abdominal  strain  in  Laparotomy,  or  to  spasm  of  the  glottis,  which  is  apt 
to  occur  in  incomplete  anaesthesia,  when  especially  irritable  or  sensitive 
parts  of  the  body  are  the  site  of  operation.  In  the  former  respect  we  arc 
reminded  of  the  disadvantage  attending  the  complete  cessation  of  reflex 
movements,  if  mucus  or  a  foreign  body  is  lodged  in  the  respiratory  tract. 
As  a  general  thing  profound  anaesthesia  seems  to  as  to  be  preferable,  such 
conditions  as  those  last  mentioned  being,  of  course,  taken  into  considera- 
tion. 

With  regard  to  the  technique  and  to  the  assistance  to  be  rendered  in 
threatening  accidents,  we  will  refer  only  to  a  few  main  data,  since  a  de- 
tailed consideration  of  the  subject  is  not  in  place  here. 

In  the  administration  of  ether  the  head  must  be  somewhat  raised,  while 
chloroform  is  generally  given  when  the  head  is  not  elevated,  or  is  even 
lower  than  the  rest  of  the  body. 

The  anaesthetic  should  always  be  in  the  hands  of  an  experienced  assist- 
ant, who  concerns  himself  solely  with  its  administration.  He  should  have 
at  his  disposal  a  gag,  tongue-depressor,  and  sponge-holder  with  a  firmly 
fastened  small  sponge  for  cleaning  out  the  pharynx.  The  latter  is  es- 
pecially necessary  in  ether  narcosis.  In  addition  a  hypodermic  syringe  and 
tincture  of  musk  should  be  held  in  readiness. 

Junker's  apparatus,  which  was  designed  originally  for  chlormethyl, 
is  now  employed  a  good  deal  for  chloroform  anaesthesia.  (Fig.  11.)  It  con- 
sists of  a  cylindrical,  graduated  glass  tube  A,  into  which  the  fluid  is 
poured.  The  assistant  fastens  this  by  means  of  a  hook  to  a  button-hole  in 
his  coat;  the  rubber  bag  B,  with  an  opening  at  b  is  compressed  at  certain 
intervals,  corresponding  to  the  inspirations,  and  then  let  go.  In  this  way 
air  is  pumped  into  A,  which  is  filled  with  the  anaesthetic  agent,  and,  mixed 
with  the  vapor  of  the  preparation,  passes  through  the  tube  c,  towards  the 
mask  C.  This  mask  possesses  a  suitable  cavity  and  covers  the  patient's 
nose  and  mouth.  It  contains  openings  through  which  the  expired  air 
and  gas  may  escape.  The  regulation  is  effected  by  the  greater  or  less 
vigor  with  which  the  assistant  compresses  the  bulb,  and  also  by  the  occa- 
sional entire  removal  of  the  mask.  Comparatively  little  of  the  anaesthetic 
agent  need  be  used.  Olshausen  reports  a  case  of  asphyxia  which  resulted 
from  the  pumping  of  the  anaesthetic  fluid  into  the  mouth.     He  recom- 
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mends  that  a  sieve  be  placed  at  the  bottom  of  the  mask.  But  it  seems 
to  us  that  it  is  entirely  sufficient,  in  adminis- 
tering chloroform,  to  employ  the  ordinary, 
very  simple  apparatus  of  wire-work  covered 
with  a  meshed  stuff,  into  which  some  cotton 
is  fastened  with  a  pin. 

The  use  of  ether  requires  a  more  complica- 
ted apparatus,  and  we  employ  Clover's  appara- 
tus. Its  employment  is  easily  learned,  and, 
as  a  general  thing,  anaesthesia  may  be  pro- 
duced by  it  in  4  or  5  minutes,  though  not 
if  the  patient  is  stupid  and  awkward.  Under 
such  circumstances,  however,  our  purpose  is 
also  effected  with  greater  difficulty  by  means 
of  other  agents  and  modes  of  application. 
After  long  trial  we  are  unable  to  recommend 
the  simpler  methods  of  anaesthesia  with  ether, 
such  as  the  employment  of  a  felt  cone,  cov- 
ered with  some  waterproof  stuff.  A  much 
larger  quantity  of  ether  is  consumed,  and  the 
evaporation  is  so  great  that  the  operator  and 
his  assistants  are  often  extremely  annoyed 
thereby.  The  apartment  in  which  ether  is 
administered  should  be  large  and  well  venti- 
lated. 

The  ether  must  be  pure  and  absolutely 
free  from  water,  else  a  much  longer  time 
will  be  required  to  produce  anaesthesia.  FlG,  11% 


Classification  of  the  Methods  of  Examination. 


The  methods  of  examination  are  divided  into  those  which  are  performed 
with  and  those  performed  without  instrumenst,  The  latter  includes  in- 
spection when  the  exposure  of  deeper  parts  of  the  body  is  unnecessary, 
mensuration,  auscultation  and  percussion,  palpation  of  the  abdomen, 
vaginal  and  rectal  touch,  and  combined  examination. 

The  discussion  of  instrumental  methods  of  examination  seems  to  us  to 
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be  more  suited  to  an  anatomical  subdivision.  We  will  here  consider  the 
instrumental  examination  of  tlie  urethra  and  bladder,  the  vagina  and  por- 
tio  vaginalis,  the  uterus  and  rectum. 

EXAMINATION   WITHOUT  INSTRUMENTS. 
Inspection. 

Many  important  conditions  may  be  determined,  after  sufficient  expos- 
ure, by  inspection  in  the  erect  position,  or  inordinary  dorsal  decubitus. 
We  should  pay  attention  to  deformities  of  the  skeleton,  especially  the  spine, 
of  the  pelvis  and  lower  limbs,  abnormalities  of  gait  and  position,  pigmen- 
tation of  the  skin,  changes  in  the  breasts  (marked  swelling,  enlargement 
of  the  veins,  turgescence  of  the  nipple  and  areola  with  marked  pigmen- 
tation, prominence  of  the  sebaceous  glands).  Upon  the  abdomen  we  should 
notice  its  prominence  or  sinking  in,  its  uniform  or  irregular  shape,  cir- 
cumscribed enlargements,  the  character  of  the  umbilicus,  the  pigmenta- 
tion of  the  linea  alba,  the  stria?,  the  development  of  the  veins,  the  influence 
of  respiration  on  a  prominence  which  may  be  present.  The  effect  of 
changed  position  is  also  to  be  noted;  the  swelling  is  sometimes  found  to  rise 
aud  fall  synchronously  with  the  action  of  the  heart.  Contractions  of  the 
abdominal  muscles,  foetal  movements  or  movements  of  the  intestines,  may 
be  visible.  The  naked  eye  may  also  determine  the  relaxation  or  tension 
of  the  abdominal  walls. 

The  lithotomy  position  suffices  for  inspection  of  the  external  genitals 
and  surrounding  parts.  At  the  same  time  Ave  may  also  examine  the  lower 
limbs  (deformities,  varices,  oedema.)  Then  attention  should  be  paid  to 
the  color,  appearance  of  the  inguinal  folds,  the  appearance  of  the  anus 
(prolapsus,  folds  of  the  mucous  membrane,  hemorrhoids,  fissures,  con- 
dylomata), the  perineum,  mons  veneris,  the  closure  or  patency  of  the 
vulva,  the  size,  flabbiness  or  turgescence  of  the  labia,  unilateral  enlarge- 
ments, oedema,  varices  of  the  labia,  etc.  The  labia  are  then  separated  by 
means  of  two  fingers  of  each  hand,  in  order  to  obtain  a  view  of  the  inner 
surface  (color,  secretion,  fissures,  ulcers,)  the  clitoris,  urethral  meatus, 
fossa  navicularus,  the  hymen  or  its  remains.  In  individuals  who  have 
borne  children,  and  have  a  wide  vulvar  fissure,  we  are  able  to  see,  if  the 
labia  are  sufficiently  separated,  the  lower  part  of  the  vagina,  the  anterior 
wall  with  the  carina  vagina?  and  that  portion  of  the  posterior  vaginal  wa>J. 
which  is  next  to  the  perineunv 
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Inflammations  of  the  external  genitalia,  Bartolin's  glands,  ulcers  and 
tumors  of  these  parts,  defects  of  structure,  displacements  of  the  uterus 
and  vagina,  and  projecting  tumors,  may  be  recognized  on  inspection. 


Mensuration. 

Apart  from  purely  obstetrical  examinations,  mensuration  is  chiefly  em- 
ployed in  order  to  determine  the  size,  variety  and  growth  of  an  abdominal 
enlargement.  This  can  be  done  with  a  tape  measure,  which  will,  how- 
ever, merely  show  the  length  of  the  different  curves.  In  order  to  deter- 
mine the  chords  we  may  employ  the  so-called  cyrtometer  or  a  flexible 
metallic  strip.  Both  of  the  latter  apparatus  retain  their  curve  after  re- 
moval from  the  curved  surface;  the  curvature  may  then  be  drawn  upon 
paper  and  the  chord  measured. 

With  the  tape  we  first  measure  the  circumference  at  the  umbilicus,  then 
below  and  sometimes  above  it.  From  the  greater  dimensions  of  one  or 
the  other  of  these  parts,  Ave  may  draw  a  conclusion  as  to  the  situation  of 
the  tumor,  or  its  development  in  the  upper  or  lower  part  of  the  abdomen. 

The  difference  between  the  distance  from  the  umbilicus  to  the  sym- 
physis on  the  one  hand,  and  to  the  ensiform  process  on  the  other  hand,  is 
also  said  to  afford  a  clue  as  to  the  site  and  development  of  the  tumor  in 
the  upper  or  lower  part  of  the  abdomen.  Thus,  the  disappearance  of  the 
usual  difference  in  favor  of  the  distance  between  the  umbilicus  and  ensi- 
form process,  i.e.,  the  equalization  of  both  distances,  or,  still  more,  a  pre- 
dominance of  the  distance  between  the  umbilicus  and  symphysis,  testifies 
in  favor  of  the  situation  and  development  of  the  swelling  in  the  lower  part 
of  the  abdomen.  We  may  also  infer  its  origin  in  a  lateral  region,  if  the 
distance  between  the  anterior  superior  spine  of  the  ileum,  or  the  middle 
of  the  horizonal  ramus  of  the  pubis  and  the  umbilicus,  is  greater  than  on 
the  other  side.  We  may  also  measure  the  distance  between  the  spinous 
process  of  a  vertebra  and  a  certain  point  on  the  linea  alba  of  one  and  the 
other  side. 

The  greatest  value  of  mensuration  is  the  information  which  it  offers 
us  concerning  the  absolute  size  of  a  tumor  and  its  growth,  if  the  measure- 
ments are  made  at  different  times.  But  notable  errors  may  result  from 
the  varying  distension  of  the  intestines  with  gas  and  faeces,  tin'  disappear- 
ance or  increase  of  the  adipose  tissue.     Mistakes  may  also  arise  from  tak- 
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ing  measurements  in  different  positions  of  the  patient.  The  circumfer- 
ence in  the  ordinary  dorsal  position  with  extended  lower  limbs,  is  different 
from  that  in  the  lithotomy  position. 


Percussion  and  Auscultation. 

The  examinatijn  of  the  abdomen  by  the  sense  of  hearing  may  be  per- 
formed in  the  ordinary  dorsal  position.  In  the  large  majority  of  cases 
the  stethoscope  is  preferable  to  immediate  auscultation.  This  method  is  ex- 
tremely important  in  the  differential  diagnosis  of  pregnancy,  tumors  and 
ascites.  Percussion  is  performed  in  the  same  way  as  that  of  the  thoracic 
organs.  The  plexi meter  cannot  well  be  dispensed  with.  As  a  general 
thing  we  should  avoid  forcible  percussion,  since  even  the  sound  over  a 
solid  mass  may  become  tympanitic,  on  account  of  the  resonance  of  the 
adjacent  intestines,  which  are  filled  with  air. 

Percussion  may  define  the  boundaries  of  a  tumor,  but  it  is  to  be  regarded 
chiefly  as  an  auxiliary  to  palpation.  The  separation  of  a  tumor  from  a  cer- 
tain organ  is  sometimes  rendered  probable  by  percussion,  inasmuch  as  a 
tympanitic  zone  can  be  demonstrated  between  them.  Percussion  will 
also  prevent  us  from  mistaking  the  abdomen  which  is  tympanitic  through- 
out, or  a  certain  part  of  it,  for  a  tumor.  This  method  is  also  valuable  in 
detecting  the  presence  of  intestines  between  the  abdominal  walls  and 
a  tumor.  Changes  of  the  percussion  note  on  changes  of  position  indicate 
the  presence  of  movable  fluid  in  the  abdomen.1  If  the  distended  abdo- 
men gives  a  dull  sound  over  both  loins,  the  patient  is  placed  on  one  or 
the  other  side,  in  order  to  convince  ourselves  of  the  disappearance  or  per- 
sistence of  the  dullness  on  the  upper  side.  The  pelvis  is  raised  and  the 
thorax  lowered  in  order  to  determine  whether  the  boundary  of  an  area  of 
dullness  in  the  lower  part  of  the  abdomen  passes  down  farther.  The 
pleximeter  is  pressed  in  superficially  or  deeply,  and  the  differences  in  the 
percussion  note  are  noticed.  It  is  sometimes  possible  to  push  away  the 
loops  of  intestines  which  are  situated  in  front  of  an  enlargement,  and  not 

1  This  is  not  always  true,  since  fluids  or  firmer  masses  within  the  intestines  also 
follow  the  law  of  gravity.  If  the  intestines  are  filled  with  water  through  the  rec- 
tum, it  will  occupy  the  lowest  part  of  the  abdomen  and  only  the  obstruction  caused 
by  the  mesentery  will  produce,  on  changes  in  position,  certain  dilfereuces  when 
compared  with  free  fluid  in  the  abdomen. 
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until  this  is  done  is  dullness  obtained.  In  ascites,  even  of  a  marked  grade, 
loops  of  intestines,  filled  with  air,  may  float  on  top  if  the  mesentery  is 
long.  In  this  case,  likewise,  a  dull  sound  is  obtained  only  after  the  plexi- 
meter  is  pushed  in  deeply.  On  the  other  hand,  if  the  intestines  are  held 
down  by  a  retracted,  short  mesentery, they  do  not  reach  the  anterior  abdom- 
inal wall,  even  if  the  accumulation  of  fluid  is  only  moderate.  The  sound 
does  not  become  tympanitic  until  the  pleximeter  is  pressed  deep  in,  and 
the  fluid  is  thus  pushed  to  one  side.  In  rare  cases  percussion  is  performed 
directly  upon  the  sexual  organs,  for  example,  in  order  to  determine  the 
presence  of  intestine  in  front  of  a  prolapsus  uteri  et  vagina?. 

Apart  from  the  foetal  heart-sounds,  auscultation  is  concerned  chiefly 
with  vascular  murmurs,  and  with  the  friction  murmurs  of  the  roughened 
peritoneum.  Vascular  murmurs  have  been  observed  in  the  most  varied 
conditions,  in  pregnancy,  uterine  tumors  (in  about  half  the  cases,  accord- 
ing to  Winckel),  and  in  ovarian  tumors,  in  which  they  are  much  less  fre- 
quent. Winckel  found  them  twice  in  splenic  tumors,  once  in  a  retro- 
peritoneal tumor.     Leopold  noticed  them  in  a  cancer  of  the  liver. 

It  may  become  necessary  to  ascertain  the  origin  of  vascular  murmurs. 
Do  they  arise  in  a  tumor  or  in  a  large  artery  of  the  abdomen  or  pelvis, 
which  is  compressed  by  a  tumor  ?  The  following  are  mentioned  as  differ- 
ential points:  A  murmur  produced  in  a  large  artery  is  only  audible  in 
certain  places  along  its  course,  in  the  median  line  of  the  abdomen,  or  in 
the  groins  (aorta,  iliacs).  It  does  not  disappear  after  pressure  with  the 
stethoscope,  unless  the  tumor,  which  compresses  the  vessel,  is  pushed  to 
one  side.  The  ear  sometimes  perceives  a  distinct  shock.  Systolic  eleva- 
tion of  the  tumor  is  sometimes  visible.  The  compression  is  sometimes 
proven  by  the  feebler  pulsation  in  one  crural  artery.  If  the  murmur  de- 
velopes,  as  in  rare  cases,  in  the  epigastric  artery,  it  is  audible  along  the 
course  of  that  vessel.  The  finger  then  detects  a  thrill  in  this  artery,  and 
may  abolish  the  murmur  by  vigorous  compression. 

Murmurs  within  a  tumor  are  usually  more  widespread,  sometimes 
change  their  situation  in  the  tumor,  or  in  the  abdomen,  (from  displace- 
ment of  the  tumor  during  changes  in  position),  andean  often  be  abolished 
by  the  pressure  of  the  stethoscope.  In  one  case  Pernice  found  that  a 
purring  artery  was  the  cause  of  the  murmur  in  a  tumor,  and  that  pres- 
sure upon  it  through  the  vagina  caused  its  disappearance.  During  preg- 
nancy the  purring  arteries  can  be  felt  upon  the  uterus  through  the  ab- 
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dominal  walls,  or  at  the  side  of  the  cervix,  and  the  arterial  murmur  may 
be  checked  by  pressure. 

Notes. — Percussion  is  especially  important  in  making  a  differential  diagnosis 
between  free  and  encapsulated  fluid  in  the  abdominal  cavity.  Auscultation  is 
valuable  in  deciding  between  pregnancy  and  abdominal  tumors,  or  when  combi- 
nations of  both  are  met  with.  Here  the  foetal  heart-sounds  play  the  principal 
part,  the  vascular  murmurs  have  less  significance,  because  they  are  also  noticed 
in  the  most  varied  conditions. 


Manual  Exploration  of  the  Abdomen  and  Pelvis. 

In  determining  the  condition  of  the  organs  in  the  abdominal  and  pelvic 
cavities  by  the  aid  of  the  sense  of  touch,  four  parts  are  at  our  disposal: 
the  abdominal  walls,  genital  canal,  rectum  and  urinary  organs.  If  the 
abdominal  walls  alone  are  employed,  the  examination  is  known  as  palpa- 
tion, if  the  genital  canal  or  rectum  is  alone  used,  it  is  known  as  simple 
touch.  Combined  exploration  is  the  term  employed  when  several  parts 
are  examined  at  the  same  time.  If  we  employ  only  two,  we  have  six 
possible  combinations:  abdominal  walls  and  genital  canal,  abdominal  walls 
and  rectum,  genital  canal  and  rectum,  abdominal  walls  and  urinary  pas- 
sages, genital  canal  and  urinary  passages,  rectum  and  urinary  passages. 
If  we  employ  three  parts  for  examination,  we  obtain  four  combinations: 
abdominal  walls,  genital  canal  and  rectum;  abdominal  walls,  urinary  pas- 
sages and  genital  canal;  abdominal  walls,  urinary  canal  and  rectum;  urin- 
ary passages,  genital  canal  and  rectum.  The  ordinary  combinations  have 
been  mentioned  first,  the  others  are  rarely  employed.  But  it  is  always 
well  to  be  acquainted  with  them,  since,  in  exceptional  cases,  they  may 
furnish  important  information. 

In  all  these  modes  of  exploration,  with  few  exceptions,  it  is  desirable 
and  even  necessary  that  the  intra-abdominal  pressure  and  the  tension  of 
the  abdominal  walls  should  be  as  low  as  possible.  This  is  principally 
effected  by  suitable  position  of  the  patient.  This  may  often  be  secured  in 
bed,  but  the  exploration  can  be  made  better  and  more  conveniently  upon 
a  special  examining  table.  A  sort  of  lithotomy  position  with  moderately 
elevated  trunk,  the  lower  limbs  being  supported,  flexed  at  the  knees  and 
slightly  abducted,  will  generally  suffice.  If  the  patient  is  in  bed,  care 
should  be  taken  that  the  buttocks  are  somewhat  raised  and  rest  upon  a 
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firm  support.  A  breech -dorsal  position  is  also  often  serviceable.  Every 
muscular  exertion  on  the  part  of  the  patient  should  be  avoided  as  much 
as  possible,  since  this  is  apt  to  call  the  abdominal  walls  into  play.  We 
should  be  especially  careful  that  the  patient  be  not  compelled  to  keep  the 
lower  limbs  in  the  desired  position  by  muscular  effort.  If  necessary  the 
limbs  must  be  supported  by  assistants.  Semi-abdominal  or  complete  ab- 
dominal positions  can  rarely  be  employed,  although  in  them  the  abdomi- 
nal pressure  is  least.  The  abdominal  walls  then  support  the  weight  of 
the  viscera,  and  the  hand  which  rests  upon  the  abdomen  must  support  or 
overcome  this  weight.  But  in  many  cases  this  difficulty  is  not  very  great, 
and  examination  in  these  positions  can,  therefore,  be  occasionally  em- 
ployed to  advantage.  Thus  it  may  be  important  to  determine  the  change 
in  position  of  an  organ  or  tumor  arising  from  the  change  to  one  of 
the  abdominal  positions.  In  the  knee-elbow  position  the  uterus  may  be 
relieved  from  an  incarceration  caused  by  the  weight  of  a  tumor,  and  its 
size,  mobility,  etc.,  are,  therefore,  more  readily  examined. 

Profuse  evacuations  from  the  bowels  and  the  passage  of  urine  not  alone 
facilitate  the  examination,  but  also  guard  us  against  mistakes.  In  addi- 
tion the  patient  should  eat  very  little  prior  to  the  examination. 

It  is  well  known  that  exploration  is  very  easy  in  puerperal  women  or  in 
others  whose  abdomen  has  been  previously  distended,  and  the  conteuts 
rapidly  discharged.  Such  a  condition  may  be  approximately  induced  if 
the  patient  is  allowed  to  drink  a  good  deal,  retains  the  urine  for  a  long 
time,  and  discharges  it  shortly  before  the  examination.  It  is  still  better 
to  pump  as  much  fluid  as  possible  into  the  bladder  and  rectum,  and  to 
have  it  retained  as  long  as  possible.  Or  the  vagina  may  be  thoroughly 
tamponed;  this  also  possesses  other  advantages  to  which  we  will  return 
later. 

Emotional  excitement,  dread  of  the  examination  and  modesty  almost 
always  cause  increased  tension  of  the  abdominal  walls.  At  times  the 
patients  hold  their  breath,  or  breathe  irregularly,  and  bring  abdominal 
pressure  so  often  into  play  that  absolutely  nothing  can  be  effected  by  pal* 
pation  of  the  abdomen.  The  ordinary  devices,  such  as  directing  the 
patient  to  keep  the  mouth  open  and  to  breathe  quietly,  or  diverting  her 
attention  by  conversation,  are  often  unsuccessful.  But  it  will  be  often 
noticed  that  even  if  our  object  is  not  attained  at  the  first  examination, 
this  is  readily  done  in  the  subsequent  one.  It  is,  therefore,  advisable  to 
Vol.  VI.—  3 
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be  very  gentle  if  the  patient  is  timid,  and  to  defer  success  until  the  sec- 
ond exploration.  The  patient  is  then  better  acquainted  with  the  physi- 
cian, and  the  mode  of  examination,  her  diffidence  has  disappeared,  she 

understands  the  physician's  injunctions  and  is  able  to  carry  them  out. 

Advantage  may  sometimes  be  taken  of  nervous  sobbing  and  crying. 
During  the  paroxysmal  expirations  which  take  place  under  such  circum- 
stances, the  hand  may  be  pushed  in  deeply  without  meeting  with  obstruc- 
tion. 

Roederer  recommended  for  the  detection  of  tumors  deep  within  the 
pelvis,  that  the  patient  take  full  inspirations  and  that  the  receding  ab- 
dominal walls  be  then  followed  during  expiration.  The  hand  should  be 
kept  firmly  applied  after  the  first  expiration,  so  that  the  ground  gained 
may  be  held  during  the  following  inspiration,  and  then  the  hand  is  pressed 
in  more  deeply  at  the  next  expiration.  The  most  difficult  thing  to  teach 
the  patient,  is  to  make  full  and  deep  expirations.  In  many  this  is  en- 
tirely impossible,  either  on  account  of  ignorance  or  deficiency  in  will 
power. 

Hence  we  are  not  infreqiiently  compelled  to  resort  to  anaesthesia.  In 
difficult  and  important  examinations,  for  example,  in  morbid  conditions 
in  which  the  question  of  operation  arises,  this  may  be  indicated  from  the 
first.  Likewise,  if  great  sensitiveness  of  the  abdominal  Avails,  introitus 
vagina?  or  rectum,  great  obesity  or  tension  of  the  abdomen,  etc.,  render 
the  examination  impossible,  or  at  least  very  difficult.  It  is  rarely  possible 
to  employ  the  urethra  and  bladder  in  examination,  except  after  the  ad- 
ministration of  an  anaesthetic. 

Palpatio^  of  the  Abdomen. 

The  foregoing  remarks  will  suffice  as  regards  the  position  of  the  patient 
and  other  preparations.  But  it  must  be  remembered  that  this  examination 
can  generally  be  made  very  well  in  an  ordinary  bed,  the  thighs  being  drawn 
up  upon  the  abdomen,  and  the  legs  supported  byapillow  which  is  shoved 
under  the  knees.  The  physician's  hand  should  possess  the  ordinary  tem- 
perature of  the  body. 

The  following  is  the  technique:  Palpation  i>  usually  performed  by 
placing  the  palms  of  both  hands  or  a  part  of  them  upon  the  abdomen 
without  pressure;  simple  touch  is  practised  only  with  the  tips  of  the  fin- 
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gers.  We  test  the  thickness,  consistence,  tension  and  sensitiveness  of  the 
abdominal  walls  by  palpating  the  different  parts  in  a  certain  order,  sym- 
metrical parts  especially  being  compared  with  one  another.  We  should 
never  omit  to  examine  the  inguinal  region  for  hernia  and  glandular  en- 
largements. These  data  can  be  determined  without  exercising  any  con- 
siderable pressure.  If  we  encounter  great  sensitiveness,  we  must  distin- 
guish between  nervous  irritability  and  an  inflammatory  condition.  In 
the  former  event,  superficial  palpation  will  often  be  felt  very  disagreea- 
bly, while  deep  pressure  is  better  tolerated.  If  we  have  convinced  our- 
selves of  the  presence  of  an  inflammatory  condition,  especially  within  the 
abdominal  cavity  itself,  strong  pressure  must  be  avoided.  This  always 
aggravates  a  peritonitis.  Nor  can  we  attain  our  purpose  in  this  way,  in- 
asmuch as  increased  tension  of  the  abdominal  walls  soon  develops,  while 
gentler  methods  will  often  enable  us  to  define  the  boundaries  of  a  tumor, 
or  a  circumscribed  peritonitic  exudation.  If  a  swelling  is  present,  its 
shape  and  size  must  first  be  determined  by  palpation,  in  so  far  as  this  has 
not  been  done  previously  by  inspection.  Its  consistence  and  sensitiveness 
are  then  tested.  It  is  especially  important  to  determine  its  boundaries 
and  its  connection  with  or  isolation  from  other  parts.  This  is  done  by 
pushing  the  tips  of  the  fingers  as  far  as  possible  between  the  tumor  and 
adjacent  parts.  A  second  measure  consists  in  producing  movement  of  the 
tumor  by  means  of  the  hand  or  by  the  assumption  of  another  position,  or 
by  moving  some  organ,  which  can  be  felt,  or  another  swelling.  We  thus 
learn  whether  one  or  the  other  tumor  can  make  independent  movements. 
In  this  way  we  learn  the  absolute  amount  of  mobility. 

If  the  enlargement  is  situated  deeply,  it  may  not  infrequently  be  pushed 
by  one  hand  against  the  other.  For  example,  if  we  wish  to  examine  the 
lumbar  regions,  the  fingers  of  one  hand  are  placed  in  the  loins  and  press- 
ed forwards,  while  the  other,  placed  in  the  flank,  pushes  the  abdomi- 
nal walls  backward. 

If  the  walls  are  yielding  and  the  tumor  is  superficial,  the  latter  may  be 
seized,  like  the  foetal  head,  between  the  two  hands,  or  the  greater  part 
may  even  be  grasped  in  one  hand,  and  its  characteristics  may  thus  be  ac- 
curately noted. 

In  order  to  find  adhesions  of  a  tumor  to  the  anterior  abdominal  wall, 
we  should  endeavor  to  slide  the  Latter  across  the  tumor,  or  vice  versd,  or 
an  attempt  is  made  to  lift  up  the  abdominal  wall  in  a  fold.     The  abdominal 
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wails  may  be  stroked  in  order  to  obtain  crepitation  over  rough  parts  of 
the  peritoneum.  The  demonstration  that  a  solid  body  is  floating  in  a 
fluid  is  afforded  by  ballottement.  The  tumor  is  thrown,  by  a  rapid  move- 
ment of  one  hand,  towards  the  tip- of  the  fingers  of  theother  hand,  which 

are  applied  at  a  certain  distance.  Or  a  body  which  is  situated  low  down 
in  the  abdominal  cavity  is  thrown  upwards;  if  it  is  floating  in  fluid,  it 
first  rises  and  then  slowly  sinks  upon  the  tips  of  the  fingers.  In  order 
to  detect  fluctuation  one  hand  is  applied  gently  upon  the  abdomen,  and 
a  blow  is  given  with  the  tips  of  the  fingers  of  the  other  hand  upon  a  part 
situated  more  or  less  distant.  Or  both  hands  are  applied  to  the  abdomen 
and  its  contents  are  pushed  somewhat  rapidly  by  the  tips  of  the  fingers 
of  one  hand  towards  the  other.  Or  downward  pressure  is  rapidly  exerted, 
and  a  retrogressive  wave  is  looked  for.  Many  mistakes  are  possible  in 
the  diagnosis  of  fluctuation.  Thus,  we  must  avoid  mistaking  it  for  the 
pendulous  movements  of  the  abdominal  walls  themselves. 

Simple  Vaginal  axd  Rectal  Touch. 

As  a  general  thing  we  must  make  it  a  rule  in  the  exploration  of  the 
pelvic  viscera  to  begin  with  this  simple  method,  and  then  to  employ  the 
combinations.  This  is  especially  true  if  we  desire  to  define  accurately 
the  position  of  the  organs,  such  as  the  uterus,  since  the  combined  methods 
of  exploration  are  apt  to  induce  a  change  in  the  position  of  the  organs. 
It  is  only  when  the  results  of  simple  touch  are  compared  with  those  of  a 
carefully  performed  combined  examination,  that  a  correct  opinion  may 
be  performed.  With  regard  to  position  and  preparation  in  vaginal  ex- 
plorations, the  same  remarks  hold  good  as  in  all  other  methods  of  exami- 
nation. In  certain  cases  we  employ  the  erect  position — for  example,  in 
cases  of  descent  and  prolapsus  of  the  genital  tract.  The  condition  of  an 
otherwise  displaced  organ  in  the  vertical  position  may  also  be  of  interest: 
likewise  the  influence  of  this  position  upon  the  position  of  the  uterus  in 
the  case  of  tumors.  The  patient  leans  against  the  wall  or  some  firm  ob- 
ject, and  the  physician  kneels  before  her  or  sits  upon  a  low  stool. 

The  vagina  is  sometimes  very  short  and  linn,  and  this  may  give  rise  to 
considerable  difficulty.  In  such  cases  rectal  exploration  should  be  adopted. 
But  if  vaginal  touch  seems  to  be  very  desirable  preparation  may  be  made 
by  tamponing  the  vagina  one  or  more  times,  with  cotton  or  a  rubber  bag. 
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In  this  way  even  a  very  short  and  unyielding  vagina  may  be  prepared  in 
a  short  time. 

The  following  is  the  technique  of  examination:  The  well-oiled  index 
finger  is  passed  along  the  perineum  towards  the  posterior  commissure, 
pushes  the  latter  downward,  and  thus  glides  into  the  vagina.  The  thumb 
is  forcibly  abducted,  the  other  fingers  are  flexed  into  the  palm  of  the 
hand,  or  extended  in  the  perineal  region.  A  less  serviceable  method  is 
the  touch  with  two  fingers,  but  this  may  become  necessary  if  the  parts 
to  be  explored  are  situated  very  high.  Whoever  has  short  fingers  will 
often  be  compelled  to  examine  in  this  way:  both  hands  must  be  trained 
in  exploration,  since,  as  a  general  thing,  the  right  side  of  the  pelvis  can  be 
examined  better  with  the  right  hand,  the  left  side  with  the  left  hand. 

During  the  introduction  of  the  finger,  notice  should  be  taken  of  the 
position  of  the  introitus,  the  sensitiveness,  narrowness  or  width,  rigidity 
or  relaxation  of  the  tissues,  the  turgescence  and  secretion  of  the  vulva. 
As  the  finger  enters  further  the  temperature  and  pulsation  should  be 
noted.  When  the  portio  vaginalis  is  reached,  its  position  must  first  be 
determined,  the  line  between  the  spin?e  ischii  recommended  by  Hoist 
serving  as  the  starting-point.  One  or  the  other  spine  of  the  ischium  is 
readily  found.  Considerable  deviations  of  the  portio  vaginalis  from  this 
line,  either  downwards, upwards,  anteriorly  or  posteriorly,  must  be  regarded 
as  abnormal  unless  temporary  displacement  has  been  produced  by  marked 
distension  of  the  bladder  and  rectum.  Marked  lateral  deviations  must 
also  be  noted.  We  then  determine  the  length,  breadth,  thickness,  and 
shape  of  the  vaginal  portion,  the  size,  shape  and  direction  of  the  os  uteri, 
and  the  condition  of  its  edges. 

This  is  followed  by  exploration  of  the  mobility  and  weight  of  the  uterus. 
We  should  endeavor  to  raise  it  with  the  tips  of  the  fingers,  to  push  the 
neck  to  the  side,  backwards  and  forwards,  and  at  the  same  time  to  de- 
termine the  lever-like  movement  of  the  fundus  in  the  opposite  direction. 
At  the  same  time  its  sensitiveness  must  be  carefully  noted. 

We  then  proceed  to  the  exploration  of  the  fornix  of  the  vagina.  In  the 
preceding  examination  we  will  have  noticed  the  condition  (denseness,  hard- 
ness) of  the  parts  immediately  adjacent  to  the  cervix.  In  examining 
the  four  segments  of  the  fornix  of  the  vagina  (first  the  anterior  and  poste- 
rior, then  the  lateral  parts),  we  must  note  their  height  and  width,  es- 
pecially comparing  the  two  lateral  regions  with  each  other  in  this  respect, 
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the  character  of  the  mucous  membrane,  and  its  sensitiveness.  In  addi- 
tion, we  attempt  to  follow  the  wall  of  the  uterus  anteriorly,  posteriorly,  and 
along  the  lateral  borders  as  far  as  possible,  and  to  ascertain  the  consist- 
ence, shape  and  sensitiveness  of  the  uterus  in  these  places.  Anteriorly 
special  attention  is  paid  to  the  base  of  the  bladder,  thickenings  of  the 
vesico- vaginal  wall,  the  thickened  terminal  portions  of  the  ureters,  and 
greater  tenderness  in  these  parts  must  not  be  overlooked. 

Further  examination  of  the  pelvis  must  be  left  for  combined  explora- 
tion. As  the  hand  is  withdrawn  from  the  vagina,  the  adherent  secretion 
should  be  examined,  and  the  odor  noticed.  Abnormalities  of  the  pelvis 
should  not  be  overlooked,  even  in  non-obstetrical  exploration. 

Simple  rectal  touch  may  take  the  place  of  vaginal  touch  to  a  certain 
extent.  The  position  of  the  vaginal  portion  can  thus  be  determined,  and 
the  body  of  the  uterus  can  be  reached,  if  it  is  vertical  or  displaced  back- 
wards.    But  the  rectum  is  mainly  adapted  to  combined  exploration. 

Combined  Exploration. — Palpation  of  the  Abdomen  with  Ex- 
ploration THROUGH  THE  GENITAL  CANAL. 

We  generally  employ  only  the  abdominal  walls  and  vagina,  more  rarely 
the  abdominal  walls  and  the  uterus,  which  has  been  artificially  dilated. 
If  the  cervix  happens  to  be  sufficiently  open  for  the  introduction  of  the 
finger  without  such  preparation,  and  if  such  dilatation  would  have  been 
necessary  for  other  reasons,  the  opportunity  should  not  be  neglected, 
since  examination  from  the  uterine  cavity  combined  with  palpation, 
may  furnish  satisfactory  information  concerning  the  condition  of  the 
walls  of  the  organ. 

The  objects  which  we  wish  to  secure  are  very  numerous.  We  are 
almost  always  interested  in  determining  the  position,  size  and  shape  of 
the  uterus,  the  similar  conditions  with  regard  to  the  appendages,  es- 
pecially the  ovaries,  and  finally  the  characteristics  of  enlargements  in  the 
pelvic  cavity.  The  manner  in  which  these  main  objects  may  be  attained 
will  now  be  described,  and  it  will  then  be  easy  to  determine  other  data  if 
these  are  required  in  exceptional  cases.  The  uterus  itself  must  first  be  con- 
sidered. After  the  position  of  the  portio  vaginalis  is  recognized  by  the 
inserted  indexfinger,  the  finger  tips  of  the  hand  resting  on  the  abdomen 
are  moved  backwards  towards  the  third  or  fourth  lumbar  vertebra.  Not 
until  the  posterior  part  of  the  superior  strait  is  reached,  are  the  tips  of 
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the  fingers  pushed  downwards  towards  the  entrance  to  the  pelvis.  If  a 
hard  body  is  felt,  the  inserted  finger  raises  the  cervix,  and  in  this  way 
we  can  best  decide  whether  the  uterus  is  situated  between  the  hands.  If  the 
external  hand  is  now  gently  carried  more  towards  the  pelvis,  an  idea  of 
the  position  of  the  organs  is  obtained  without  notably  changing  the  latter 
by  the  exploration.  At  the  same  time  we  must  make  use  of  the  results 
of  simple  vaginal  touch,  which  has  informed  us  as  to  whether  the  anterior 
or  posterior  wall  of  the  uterus  can  be  reached  more  easily.  Then  greater 
external  pressure  is  exercised,  and  the  tips  of  the  fingers  are  pushed  be- 
tween the  body  felt  in  the  pelvis  and  the  promontory,  or  between  the 
former  and  the  symphysis.  At  the  same  time  it  must  be  remembered 
that,  in  the  former  event,  the  body  is  pushed  forwards  and  downwards  ;  in 
the  latter  it  is  displaced  backwards  and  even  elevated — in  other  words, 
the  uterus  is  either  ante  verted  or  anteflexed,  or  it  is  retroverted  or  made 
to  assume  a  vertical  position.  This  artificial  displacement  may  be  consid- 
erably increased  by  the  inserted  finger,  if  the  latter  pushes  the  cervix 
backwards  or  forwards.  The  consideration  of  these  conditions  seems  to 
be  very  important,  since  without  it  an  existing  anomaly  in  the  shape  and 
position  of  the  organ,  particularly  anteversion  and  anteflexion,  may  be 
incorrectly  estimated.  Even  a  normal  uterus  may  be  forced  into  such  an 
abnormal  position.  If  such  an  anomaly  is  present,  it  is  apt  to  be  re- 
garded as  greater  than  it  really  is,  since  it  is  artificially  increased  in  order 
that  we  may  perceive  it  well,  and  at  the  same  time,  in  our  endeavor  to 
obtain  information  with  regard  to  other  points.  This  is  further  done  by 
removing  the  finger  from  the  cervix,  and  passing  it  to  the  fornix  of  the 
vagina  anteriorly,  while  the  external  hand  pushes  the  body  in  the  pelvis 
downwards  from  its  posterior  surface.  It  is  thus  brought  between  the 
fingers,  and  its  size,  shape,  mobility,  sensitiveness  and  connection  with  the 
cervix,  can  be  readily  ascertained.  Or  the  inserted  finger  is  passed  into  the" 
fornix  of  the  vagina  posteriorly,  the  outer  hand  pushes  from  in  front,  i.e., 
it  pushes  the  anterior  wall  backward  and  even  downward ;  the  body  is  thus 
brought  between  the  fingers  in  another  way,  so  that  the  above-mentioned 
characteristics  can  be  examined. 

A  similar  plan  is  adopted  in  lateral  displacements  of  the  organ. 

In  these  examinations  we  also  feel  through  the  anterior  and  posterior 
parts  of  the  fornix  of  the  vagina.  This  will  disclose  certain  unusual  condi- 
tions, such  as,  anteriorly,   infiltrations  of  the  vesico- vaginal  wall,  of  the 
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connective  tissue  between  the  bladder  aud  cervix  uteri,  even  foreign  bodies 
in  the  bladder,  a  transverse  loon  of  intestine  in  the  vesico-uterine  fossa, 
etc.;  posteriorly,  various  affections  such  as  exudations,  hemorrhages, 
tumors,  etc. 

As  a  general  tiling,  rectal  exploration  furnishes  better  information 
concerning  the  uterine  appendages,  the  structure  of  the  broad  ligaments, 
sacro-uterine  ligaments  and  ovaries.  It  is  only  when  the  ovaries  are  situ- 
ated in  the  anterior  part  of  the  pelvis — and  they  may  even  be  located  quite 
near  the  horizontal  ramus  of  the  pubis — that  vaginal  exploration  gives  bet- 
ter results.  Such  a  position  of  the  ovaries  may  generally  be  expected 
when  the  body  of  the  uterus  is  situated  more  anteriorly,  i.e.,  in  a  condi- 
tion of  anteflexion  or  anteversion,  but  there  are  exceptions  to  tbis  rule. 
The  finger  inserted  in  the  vagina  passes  laterally  from  tbe  border  of  the 
uterus,  while  the  palpating  fingers  push  the  contents  of  the  pelvis  from 
behind  and  above  downwards  and  forwards.  The  contents  of  tbe  antero- 
lateral part  of  the  pelvis  are  thus  brought  between  the  fingers  and  thick- 
enings which  may  be  present,  or  the  normal  bands  in  the  broad  ligament 
are  easily  felt.  Even  the  ovarian  ligament  can  often  be  distinctly  fol- 
lowed to  the  ovary.  Above  the  cervix  we  often  feel  the  tense,  shortened 
and  thickened  part  of  the  broad  ligament,  or  tbe  retracted  connective  tis- 
sue between  the  separated  folds  of  the  ligament,  by  means  of  which  this 
part  of  the  uterus  is  drawn  towards  the  wall  of  the  pelvis.  If  the  vagina 
is  distensible  we  can  generally  reach  with  ease  the  normally  situated  ovary 
(a  little  behind  the  median  frontal  plane  of  the  pelvis,  near  the  linea 
terminalis),  when  the  abdominal  walls  are  pushed  downwards  in  this  di- 
rection. When  the  ovary  is  situated  more  posteriorly,  as  in  retroversions 
and  retroflexions,  it  is  easily  found  if  it  is  at  the  same  time  lower  in  the 
pelvis.  It  is  then  felt  at  tbe  lateral  border  of  the  retroverted  organ  or 
nearer  to  tbe  wall  of  the  pelvis,  in  the  neighborhood  of  the  sciatic  fora- 
men. In  some  cases  the  inserted  linger  will  suffice,  its  tip  being  turned 
towards  tbe  wall  of  the  pelvis,  and  the  parts  pressed  against  the  latter. 
We  can  not  infrequently  roll  the  tip  of  the  finger  over  the  ovary  and  thus 
determine  its  structure.  The  ovary  is  felt  with  the  greatest  difficulty 
when  it  is  situated  very  high  and  posteriorly,  on  the  median  side  of  the 
sacro-iliac  artery  and  above  the  entrance  to  the  pelvis.  Very  strong  coun- 
ter-pressure must  then  lie  exercised,  but  rectal  exploration  is  preferable 
under  such  circumstances. 
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The  right  ovary  is  generally  situated  farther  back  than  the  left,  prob- 
ably as  a  result  of  the  corresponding  torsion  of  the  axis  of  the  entire  geni- 
tal tract. 

In  examining  the  lateral  parts  of  the  pelvis  the  hands  are  changed ;  the 
right  side  is  explored  with  the  right  hand,  the  left  side  .with  the  left 
hand. 

If  a  tumor  is  situated  in  the  pelvis,  or  if  it  is  situated,  in  the  main,  in 
the  abdomen  but  projects  into  the  pelvis,  or  at  least  can  be  reached  from 
this  cavity,  the  chief  purpose  is  to  ascertain  its  place  of  origin,  or  to  ex- 
clude one  or  the  other  place  of  origin.  We  must  then  endeavor  to  pal- 
pate separately  and  on  all  sides  the  uterus,  broad  ligaments,  ovaries, 
bony  walls  of  the  pelvis,  etc.  In  this  way  we  either  detect  the  connec- 
tion directly,  or  prove  that  there  is  no  connection  between  the  tumor 
and  pelvic  viscera. 

The  execution  of  this  method  turns  out  very  differently,  according  to 
the  individual  case,  so  that  only  a  few  general  rules  can  be  given.  If  we 
have  felt  a  tumor,  or  what  has  been  regarded  as  such,  and  have  deter- 
mined, to  a  certain  extent,  its  position,  surface,  consistence  and  shape, 
we  must  endeavor  to  define  all  its  boundaries  and  to  isolate  it  as  much 
as  possible.  The  tips  of  the  fingers  must  then  be  inserted  between  the 
uterus  and  wall  of  the  pelvis  on  the  one  hand,  and  the  tumor  on  the 
other  hand.  The  hand  which  is  placed  on  the  abdomen  must  also  en- 
deavor to  pass  between  these  parts  and  the  tumor.  After  the  tumor  has 
been  defined  as  thoroughly  as  possible,  we  must  palpate  the  contours  of 
the  uterus,  find  the  ovaries,  and  follow  the  pelvic  walls  on  all  sides.  In 
this  manner  the  connections   of   the  tumor  will   be  readily  discovered. 

But  certain  errors  are  especially  liable  to  arise,  if  the  apposition  of  the 
tumor  with  organs  of  the  pelvis  is  so  close  that  the  appearance  of  a  real 
connection  is  produced.  The  parts  are,  to  a  certain  extent,  wedged  in 
alongside  of  one  another  in  the  pelvis,  and  the  finger  is  unable  to  enter 
between  them.  In  such  cases  changes  of  position  are  often  very  service- 
able, especially  the  assumption  of  partial  or  complete  abdominal  positions, 
in  which  attempts  at  movement  are  made  if  necessary,  i.  &  the  tumor  or 
an  organ,  such  as  the  uterus,  is  moved  about.  It  is  also  very  servicea- 
ble, under  such  circumstances,  to  attempt  to  displace  the  uterus  still 
further,  especially  to  draw  it  downwards.  A  Eorceps  is  applied  to  one  lip 
of  the  cervix  and  the  organ  is  drawn  downwards  or  to  one  or  the  other 
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side.  In  large  growths,  which  fill  the  abdominal  cavity  entirely  or 
partly,  the  tumor  is  sometimes  wedged  very  firmly  in  the  entrance  to  the 
pelvis,  so  that  the  tips  of  the  fingers,  which  are  entering  from  without, 
meet  with  an  obstruction.  The  tumor  should  then,  according  to  Schultze's 
plan,1  be  drawn  upwards  towards  the  thorax  by  an  assistant,  after  he 
has  previously  pushed  the  abdominal  walls  down  over  the  tumor  as 
much  as  possible.  In  our  experience  this  latter  manoeuvre,  unfortu- 
nately, can  only  be  done  with  great  difficulty  to  a  sufficient  extent.  The 
subsequent  raising  of  the  tumor  necessarily  increases  the  tension  of  the 
abdominal  walls,  through  which  alone  the  tumor  can  be  palpated.  We 
can  generally  succeed  better  by  simply  pressing  the  tips  of  the  fingers  be- 
tween the  tumor  and  uterus,  and  thus  endeavoring  to  determine  the  exist- 
ence or  non-existence  of  a  connection  between  the  two,  especially  if  the 
uterus  has  been  pulled  downwards  with  a  pair  of  forceps.  If  this  proves 
unsuccessful  we  must  confine  ourselves  mainly  to  vaginal  or  rectal  ex- 
ploration, and  it  may  then  prove  advantageous  if,  following  Schultze's 
recommendation,  the  tumor  is  alternately  raised  and  depressed  by  the 
assistant,  in  order  that  the  tension  and  relaxation  of  its  connections  may 
make  them  more  accessible  to  the  exploring  finger.  In  these  difficult  cases 
Freund  advises  that  the  patient  should  be  examined  with  the  head  and 
trunk  bent  downwards,  i.e.  while  standing,  to  a  certain  extent,  on  her 
head.  If  traction  with  the  forceps  is  made  at  the  same  time,  upon  the 
portio  vaginalis,  any  connection  between  the  tumor  and  uterus  will  be 
made  tense  and  more  readily  detected. 

Combined  Exploration. — Palpation*  of  the  Abdomex  with  Explo- 
itation'  THROUGH   THE   RECTUM   OR    THE    RECTUM   AND    VAGINA. 

In  some  cases  vaginal  touch  is  impossible  or  inadvisable,  as  in  sten- 
oses, atresia?  or  virgin  conditions.     We  must  then  resort  to  rectal  touch. 

Even  in  other  cases  combined  rectal  exploration  often  offers  such  de- 
cided ad  vantages  that  it  should  never  be  omitted  in  doubtful  cases. 
whether  it  is  to  control  vaginal  exploration  or  because  the  latter  appears 
from  the  start  to  be  insufficient 

The  tli in  yielding  wall  of  the  rectum  permits  us  to  palpate  accurately 
the    posterior  wall  of  the  uterus,   its  lateral   borders,  the  entire  outline 

1  Zur  Diagnose  grosser  Ovarialtumoren.   Centralbl.  f.  Gyuaek.  1876,  No.  6. 
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of  the  fundus,  the  sacrouterine  and  broad  ligaments,  the  ovaries  and 
walls  of  the  pelvis,  to  a  degree  which  is  impossible  through  the  firm,  un- 
yielding wall  of  the  vagina.  The  tubes  may  often  be  recognized  as 
strands,  even  when  normal.  At  all  events  the  slightest  enlargements  of 
the  tubes  can  be  detected.  In  addition  it  may  be  of  interest  to  obtain  an 
accurate  knowledge  of  the  condition  of  the  intestines. 

The  following  is  the  technique:  it  is  generally  sufficient  to  introduce 
only  a  single  finger;  more  than  two  fingers  are  rarely  necessary.  The 
finger  is  slowly  passed  through  the  anus,  attention  being  paid  to  the 
sensitiveness  and  resistance  of  the  sphincter,  and  then  enters  a  more 
or  less  extensive,  flabby  walled  sac,  which  is  either  empty  or  filled  with 
faeces.  Through  this  the  cervix  is  felt  above  and  anteriorly  as  a  firm  and 
relatively  very  large  body,  which  is  often  mistaken  by  the  beginner  as 
the  body  of  the  uterus,  or  some  pathological  enlargement.  Very  ac- 
curate information  can  be  obtained  if  the  thumb  is  introduced  into  the 
vagina  and  applied  to  the  portio  vaginalis.  Another  source  of  informa- 
tion is  afforded  by  the  sacro-uterine  ligaments,  which  converge  on  both 
sides  as  curved,  elastic  strands,  from  the  thickness  of  a  raven's  quill  to 
that  of  a  pencil,  towards  the  isthmus  where  they  unite,  generally  as  a 
sort  of  sharp  or  rounded  comb.  Pathological  conditions,  abnormal  short- 
ness of  one  or  the  otber  strand,  great  tension,  rigidity,  tenderness  or 
thickening  of  these  ends  are  readily  recognized.  The  finger  may  now  re- 
main below  these  ligaments,  in  the  space  below  the  third  sphincter. 
This  is  not  advisable,  however,  since  the  finger  is  not  directly  behind  the 
ligaments.  The  conditions  will  only  be  recognized  clearly  and  without 
risk  of  error,  if  we  pass  above  the  folds  of  the  third  sphincter.  This  is 
occasionally  difficult.  The  opening  between  the  lower  and  upper  portion 
of  the  rectum  is  often  narrow,  and  may  be  situated  more  to  the  right  or 
left,  often  far  posteriorly.  The  anterior  wall  of  the  rectum  sinks  towards 
the  ampulla,  so  that  the  lumen,  which  is  thereby  narrowed,  can  only  be 
found  close  to  the  sacrum.  Sometimes  the  posterior  <>r  rather  the  entire 
wall  sinks  towards  the  ampulla  (somewhat  like  the  first  stage  of  an  intus- 
susception), and  the  lumen  must  then  be  sought  at  the  tips  (directed 
downwards)  of  this  depression.  If  a  column  of  the  faeces  is  present  it  is 
only  necessary  to  follow  it;  in  many  cases  the  way  is  shown  by  particles 
of  faeces.  The  easiest  method  is  to  inject  about  ^  litre  of  water  into  the 
rectal  ampulla.  This  distends  it  and  the  opening  is  then  readily  found 
alona:  the  smooth  internal  surface. 
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After  we  have  thus  entered  the  upper  part  of  the  rectum,  the  folds  of 
the  third  sphincter  and  the  sacro-uterine  Ligaments  are  pushed  down  hy 
a  slight  claw-shaped  curvature  of  the  finger,  after  which  it  gains  free 
play  to  the  right  and  left  in  the  wider  portion  of  the  gut.  Moderate  coun- 
ter-pressure from  the  abdominal  wall  generally  suffices  to  bring  the  poste- 
rior wall  of  the  uterus  and  even  all  the  contours  of  the  organ  in  contact 
with  the  finger,  and  enables  us  to  reach  the  boundaries  of  the  fundus. 
Even  if  the  uterus  is  ante-flexed  or  anteverted,  it  may  be  made  accessible 
by  the  external  hand,  after  the  displacement  is  rectified.  If,  perchance, 
this  cannot  be  done,  moderate  traction  with  the  forceps  upon  the  portio 
vaginalis  will  suffice.  In  favorable  cases,  if  the  fundus  is  pressed  forwards 
and  downwards  by  the  inserted  finger,  the  entire  uterus  may  be  brought 
between  the  latter  and  the  thumb,  which  has  been  placed  in  the  anterior 
pari  of  the  fornix  of  the  vagina. 

Next  to  the  uterus,  the  appendages  and  ligaments  are  the  object  of 
our  examination.  Under  normal  conditions  the  sacro-uterine  ligaments, 
the  folds  of  the  third  sphincter  of  the  anus,  and  the  broad  ligament  are 
so  yielding  that  the  finger  can  be  pushed  very  far  forward.  Passing  up 
to  the  linea  terminalis  we  may  reach  the  bifurcation  of  the  iliac  artery, 
feel  the  pulsation  of  the  external  iliac  and  by  pushing  forward  all  the 
tissues,  can  reach  the  vicinity  of  the  horizontal  ramus  of  the  pubis.  If 
the  external  hand  exercises  counter-pressure,  Ave  can  feel  the  folds  in 
the  broad  ligament,  composed  of  the  tubes  and  ovarian  ligaments  and 
the  ovary,  and  can  determine  the  size,  shape,  mobility,  and  connection  of 
the  latter  organ. 

The  appendages  may  be  yielding  to  a  certain  extent,  although  consid- 
erable anatomical  changes  are  present,  such  as  circumscribed  parametritis, 
small  cysts,  small  fibromata  at  the  lateral  border  of  the  uterus,  callosities 
arising  from  old,  retracted  inflammatory  products  of  slight  extent.  An  ova- 
ry or  pyosalpinx  may  be  adherent  to  the  lateral,  posterior  portion  of  the 
uterus,  while  other  parts  of  the  ligament  are  still  distensible.  Or  an  en- 
larged ovary  or  hydropyosalpinx  may  be  situated  in  the  posterior  pelvic 
cavity,  often  quite  to  one  side  near  the  linea  terminalis  and  in  front  of 
the  sacro-iliac  articulation,  while  the  median  partion  of  the  broad  liga- 
ment is  but  little  changed  and  is  distensible  to  a  certain  extent. 

More  extensive  rigidity  of  the  lateral  ligaments  of  the  uterus  offers  a 
greater  or  less  resistance  to  the  forward  movement  of  the  finger.     Accor- 
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ding  to  the  situation  of  the  affection,  the  obstruction  may  affect  the  lower 
or  higher  parts,  and  one  or  both  sides.  Thus,  the  sacro-uterine  liga- 
ments may  be  found  entirely  unyielding,  and,  occasionally  indistinguisha- 
ble, inasmuch  as  a  rigid  wall  ascends  from  their  level  to  that  of  the  en- 
trance to  the  pelvis.  This  wall  may  be  narrow,  so  that  the  border  of 
the  uterus  is  near  the  lateral  wall  of  the  pelvis,  but  it  is  sometimes 
wider.  The  finger  must  sometimes  make  a  certain  excursion  forward 
in  order  to  reach  this  Avail;  sometimes  it  comes  immediately  in  contact 
with  it,  so  that  the  wall  of  the  rectum  itself  appears  to  have  coalesced 
with  it,  as  happens  in  extensive  adhesion  of  the  posterior  layer  of  the 
broad  ligament  to  the  peritoneal  covering  of  the  posterior  wall  of  the  pel- 
vis. This  rigid  wall  contains  a  circumscribed  structure  of  varying  size, 
either  immovable  or  still  slightly  movable,  and  which  may  be  situated 
lower  or  higher,  near  the  border  of  the  uterus  or  more  to  one  side.  This 
is  the  enlarged  or  compressed,  often  irregularly  shaped  ovary,  which  is 
surrounded  by  masses  of  exudation.  The  finger  may  occasionally  be 
placed  upon  and  above  the  upper  edge  of  the  rigid  ligament,  and  the 
firm  large  nodule  is  found  situated  on  this  upper  edge  or  it  is  fixed  on 
one  side  very  near  the  linea  terminalis,  even  more  posteriorly  at  the  sacro- 
iliac articulation  or  linea  arcuata.  WeAvill  rarely  make  a  mistake  in  look- 
ing for  the  ovary,  even  under  such  complicated  conditions,  since  often  only 
a  single  thickening  or  circumscribed  swelling  can  be  found.  In  addition 
certain  data  are  afforded  by  the  character  of  the  enlargement,  its  nodular 
shape,  containing  small  spherical  segments  and  retracted  grooves.  The 
consistence  of  the  enlargement  must  also  be  taken  into  consideration. 

The  rigidity  of  the  ligaments  often  affects  only  a  few  parts.  The  lower 
part  of  the  sacro-uterine  ligaments,  next  to  the  border  of  the  uterus,  and 
the  upper  portion  of  the  broad  ligament  to  a  varying  extent,  may  be  un- 
yielding, firm  and  thickened,  and  occasionally  studded  with  hard,  small, 
even  pointed  nodules.  If  the  affection  is  bi-lateral,  the  rectum  may  be 
narrowed  and  grasped,  as  if  in  a  vise.  Further  upwards  the  ligaments 
become  yielding.  The  opposite  condition  may  also  obtain,  the  lower  part 
being  distensible  and  soft,  the  upper  part  tinner  and  less  movable.  The 
degree  of  rigidity  and  retraction  may  vary  very  considerably,  from  rigidity 
of  the  entire  wall  to  a  condition  in  which  partial  resistance  is  offered  by  a 
few  firm  strands,  which  are  occasionally  stretched  like  violin  strings. 

It  is  impossible  to  mention  in  detail  all  the  different  modifications  which 
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are  produced  by  chronic  inflammatory  conditions  of  the  pelvic  cellular 
tissue  and  peritoneum,  and  to  describe  the  various  appearances  when  these 
are  still  further  complicated  by  displacements  of  the  uterus  and  tumors. 
But  we  must  here  call  attention  to  the  importance  of  such  conditions  as 
regards  operative  interference,  ovariotomy,  castration  and  hysterotomy. 

Very  little  can  here  be  added  to  what  has  been  said  under  the  head  of 
combined  vaginal  touch,  with  regard  to  tumors  proper,  which  are  situ- 
ated in  the  pelvis  itself,  or,  being  situated  in  the  abdomen,  project  into 
the  pelvis,  or  can  at  least  be  reached  from  the  latter.  Asa  general  thing, 
rectal  touch  furnishes  better  information  than  vaginal  exploration. 
Small  tumors  of  the  broad  ligaments,  whether  sub-serous  or  not.  small 
ovarian  tumors,  the  various  forms  of  hydropyosalpinx,  elongated  club- 
shaped  or  rosary-shaped  swellings,  etc.,  can  be  felt  more  readily  through 
the  rectum.  If  the  tumor  is  situated  on  the  ligament  upon  a  broad  base 
we  should  endeavor  to  pass  between  it  and  the  uterus  or  pelvic  wall,  in 
order  to  see  how  much  of  the  ligament  is  still  left.  Even  in  large  tumors 
the  isolation  of  the  uterus  can  be  better  effected,  and  one  or  both  ovaries 
can  be  felt  more  easily  by  means  of  rectal  touch.  Occasionally,  however, 
vaginal  exploration  possesses  the  advantage,  for  example,  when  the  tumor, 
as  is  especially  apt  to  happen  in  sub-serous  development,  pushes  the 
uterus  forward  and  elevates  it,  so  that  it  is  situated  above  the  horizontal 
ramus  of  the  pubis.  Finally,  rectal  exploration  permits  palpation  of  the 
bony  walls  of  the  pelvis,  the  anterior  surface  of  the  sacrum,  the  promon- 
tory and  even  the  last  lumbar  vertebrae,  the  region  of  the  sacro-iliac  arti- 
culation, and  the  lateral  parts  quite  far  forwards.  In  order  to  complete 
the  examination  it  should  never  be  entirely  omitted. 

After  careful  trial  we  have  entirely  abandoned  Simon *e  rectal  explora- 
tion with  the  whole  hand.  It  is  not  entirely  devoid  of  danger,  although 
this  is  not  great  if  caution  is  exercised,  and  careful  attention  be  paid 
to  each  individual  case.  The  chief  objection  is  that,  as  a  general  thing. 
even  less  is  attained  by  it  than  by  the  method  described  above,  in  which 
only  one  or  two  fingers  are  employed. 

The  importance  of  combined  rectal  exploration  is  by  no  means  suffi- 
ciently recognized.  The  condition  of  the  sacro-uterine  ligament.--  can 
never  be  accurately  determined  without  it  and  without  passing  through 
the  third  sphincter  of  the  anus.  The  course  of  these  ligaments  in  a 
curve  from  the  isthmus  backwards,  outwards  and  upwards,  makes  it  im- 
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possible  to  trace  them  from  the  vagina.  If  the  fornix  is  distensible,  we 
arrive  between  the  median  portions  and  no  further. 

The  broad  ligaments  with  the  organs  contained  in  them  (uterus,  ova- 
ries, tubes)  can  only  be  properly  examined  when  they  are  fixed  by  one 
finger  from  the  front,  by  the  other  from  behind.  This  can  be  done 
through  the  vagina  if  the  uterus  is  entirely  movable,  the  ligaments  re- 
laxed, or  if  the  uterus  is  displaced  anteriorly  and  fixed.  In  both  cases 
the  hand  upon  the  abdomen  may  reach  the  posterior  surface,  while  the 
finger  in  the  vagina  palpates  all  the  parts.  But  in  the  former  case  we 
have  to  deal  with  entirely  normal  organs  or  with  conditions  of  relaxation. 
The  diagnosis  then  is  always  easy,  and  we  are  very  little  concerned  with 
such  conditions.     Anterior  displacements  with  fixation  are  rare. 

Very  frequent  and  important,  on  the  other  hand,  are  the  thickenings 
and  retractions  of  the  ligaments,  the  bands  in  the  posterior  pelvic  cavity, 
which  keep  the  uterus  in  a  more  or  less  retroverted  or  vertical  position, 
sometimes  with  coincident  anteflexion,  and  often  cause  fixation  of  the 
ovaries  and  tubes.  In  such  cases  rectal  exploration  alone  will  furnish 
full  information.  The  hand  which  rests  upon  the  abdominal  walls  can 
not  move  the  uterus  and  ligaments  so  far  forward,  that  it  can  penetrate 
deeply  behind  them.  Simultaneous  palpation,  in  the  manner  described 
above,  is  therefore  impossible.  But  this  can  be  effected  very  easily  if  the 
external  hand  passes  behind  the  symphysis  upon  the  anterior  surface  of 
the  uterus  and  ligaments,  while  the  finger  which  is  introduced  into  the 
rectum  very  easily  reaches  high  up  to  the  posterior  surface  of  these  parts. 

When  the  ligaments  are  rigid  and  unyielding  high  up,  it  is  very  evident 
that  it  is  impossible,  by  means  of  vaginal-abdominal  exploration,  to  come 
to  any  conclusion  concerning  the  condition  of  the  ligaments  and  uterus 
and  the  parts  situated  in  the  posterior  pelvic  cavity.  But  the  upper  part 
of  the  ligament  is  very  often  freer  and  possesses  so  much  distensibility, 
that  we  can  manage  to  push  forwards  the  uterus,  which  is  generally  fixed 
in  retroversion,  and  perhaps  to  determine  the  condition  of  the  ovaries 
and  tubes,  which  are  in  a  condition  of  posterior  fixation.  The  experienced 
physician  will  recognize,  to  a  certain  extent,  the  true  condition  of  things 
from  the  immobility  of  the  cervix  and  the  decided  lateral  position  of  the 
fundus,  which  is  moved  forwards.  The  less  experienced  one  will  arrive 
at  entirely  erroneous  conclusions. 

Many  are  satisfied  with  an  incomplete  diagnosis,  but  this  is  followed 
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by  imperfect  or  rather  by  wrong  treatment.  Eveu  in  recent works  we  meet 
with  opinions  on  this  question  which  no  longer  correspond  with  the 
standpoint  of  modern  gynecology.  Many  erroneous  views,  such  as 
those  on  the  subjects  of  retroversion  and  anteflexion,  the  treatment  of 
the  latter  by  intra-uterine  applications,  which  is  practised  frequently  even 
at  the  present  time,  on  the  significance  of  so-called  chronic  oophoritis, 
salpingitis  and  so-called  chronic  metritis,  would  soon  be  removed  by  a 
more  careful  examination. 

A  gynecologist  who  does  not  consider  it  necessary  to  examine  the  con- 
dition of  all  the  uterine  appendages,  by  all  the  aids  of  the  modern  methods 
of  exploration,  resembles  a  physician  who,  when  consulted  by  a  patient 
concerning  a  thoracic  affection,  fails  to  examine  a  portion  of  the  chest, 
because  he  assumes  that  no  change  is  to  be  found  there. 

Combined  Exploration  with  Employment  of  the  Bladder  and 
Urethra. 

This  method  almost  always  requires,  as  a  preliminary,  the  artificial  dila- 
tation of  the  urethra,  which  is  hardly  possible  without  the  use  of  an 
anaesthetic.  The  cases  in  which  sufficient  dilatation  has  been  previously 
effected,  as,  for  example,  by  coitus  in  atresia  of  the  vagina,  are  rare. 

The  dilatation  can  often  be  performed  by  means  of  the  finger.  The 
edge  of  the  external  orifice  of  the  urethra  is  slightly  incised  in  various 
places  with  the  scissors,  or  as  Simon  has  proposed,  \  cm.  superiorly,  \ 
cm.  inferiorly,  and  the  tip  of  the  little  finger  is  then  gradually  bored  in. 
The  middle  of  the  canal  rarely  offers  an  obstruction;  the  internal  orifice, 
which  may  be  very  tense,  often  does.  But  the  obstacle  can  gradually  be 
overcome  by  gentle,  gradual  progression,  the  external  hand  pressing  down, 
at  the  same  time,  upon  the  bladder.  After  the  little  finger  has  entered, 
the  introduction  of  the  index  finger  is  generally  easy.  If  the  little  fin- 
ger meets  with  considerable  obstruction,  as  is  especially  apt  to  occur  in 
the  first  part  of  the  urethra,  and  in  which  event  the  entire  urethra  is  sim- 
ply pushed  backward  instead  of  being  entered,  instrumental  dilation  must 
be  employed.  This  may  be  done  by  a  simple  pair  of  forceps,  whose 
branches  are  inserted  about  2  or  3  cm.  into  the  urethra  and  then  separ- 
ated. Ellinger's  dilator  may  also  be  employed.  But  the  dilatation  is 
probably  effected  in  the  best  way  by  the  solid  dilators  recommended  by 


GYNECOLOGICAL    EXAMINATIONS.  49 

Hegar  for  dilatation  of  the  cervical  canal,  or  by  Simon's  urethral  specula, — 
small, hard  rubber  tubes,  whose  lumen  diminishes  toward  the  tip,  and  which 
possess  a  knob  that  is  firmly  applied  to  the  edge  of  the  upper  opening. 
These  specula  come  in  seven  sizes,  with  diameters  varying  from  f-2  cm., 
so  that  the  dilatation  can  be  gradually  performed.  The  use  of  the  largest 
sizes  is  not  entirely  free  from  danger,  and  permanent,  but  often  only  tem- 
porary incontinence  has  been  observed.  The  base  of  even  a  small  .index 
finger  has  a  circumference  of  6-6.5  cm.,  and  a  diameter  of  2-2.1  cm., 
measurements  which  equal  or  even  exceed  those  of  the  largest  speculum. 
Perhaps  a  very  gradual  dilatation  will  prevent  the  bad  result  referred  to. 
Tsoeggerath  warns  against  forcing  a  sharp  ring  at  the  neck  of  the  blad- 
der.    If  this  is  not  present  the  dilatation  may  be  carried  to  f  inch. 

It  is  evident  then,  that  we  are  not  secure  against  permanent  inconti- 
nence if  the  index  finger  is  introduced  into  the  bladder  for  purposes  of 
exploration,  and  physicians  whose  index  finger  is  more  than  6  cm.  in  cir- 
cumference expose  the  patient  to  a  not  inconsiderable  danger  in  this 
respect.  This  method  of  examination  should,  therefore,  be  employed  in 
those  cases  alone  in  which  all  other  means  of  making  a  correct  diagnosis 
have  been  employed  without  avail,  and  yet  very  much  depends  upon  an 
accurate  diagnosis. 

Great  caution  must  also  be  exercised  with  regard  to  severe  injury,  and 
the  conveyance  of  infectious  material.  The  mucous  membrane  of  the 
bladder  is  very  sensitive,  and  exhibits  a  tendency  to  purulent,  ichorous 
or  gangrenous  inflammations.  After  the  exploration,  therefore,  the  blad- 
der should  be  washed  out  carefully  with  a  solution  of  carbolic  acid,  chlo- 
rine water,  etc.  Complete  evacuation  of  the  urine  must  be  subsequently 
secured.  For  example,  a  tumor  may  divide  the  bladder  into  two  divi- 
sions. From  the  lower  one  the  urine  is  constantly  dribbling  in  drops, 
while  in  the  upper  one  the  urine,  which  is  mixed  with  blood,  air,  etc.,  as 
the  result  of  the  exploration,  stagnates,  decomposes  and  may  produce  a 
violent  cystitis,  as  happened  once  in  my  Clinic. 

Urethral  dilatation  is  also  employed  for  operative  purposes,  such  as  the 
removal  of  tumors,  calculi,  and  foreign  bodies  from  the  bladder.  The 
introduction  of  the  finger  into  the  bladder  may  also  be  useful  or  neces- 
sary in  purely  gynecological  operations,  such  as  amputation  of  the  cervix. 
removal  and  scraping  of  cancer  of  the  vagina,  suture  of  vesico-vaginal 

fistula,  opening  of  haematometra  through  the  bladder.     In  the  first  men- 
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tioned  operations  it  serves  to  control  the  instruments  employed  in  the 
vagina. 

The  ohjects  of  the  exploration  are  diseases  of  the  bladder  itself,  such 
as  foreign  bodies,  calculi,  tumors,  defects  of  the  vesico-vaginal  wall  in 
atresia  vagina?,  fistulous  openings  in  the  bladder.  According  to  the  ne- 
cessities of  each  case,  the  abdominal  walls,  vagina  and  rectum  will  also  be 
utilized  in  the  examination.  The  extent  of  inflammatory  infiltrations 
or  malignant  degenerations  of  the  vesico-vaginal  wall,  para-vaginal  tissue, 
the  cellular  tissue  between  the  bladder  and  cervix  uteri,  the  lateral  cellu- 
lar tissue  spaces  around  the  latter,  can  be  readily  determined  by  combined 
genital  canal-bladder  exploration. 

Finally,  enlargements  and  infiltrations  in  the  vesico-uterine  fossa, 
tumors  which  start  from  or  are  situated  in  the  anterior  uterine  wall, 
tumors  in  the  anterolateral  part  of  the  pelvis,  may  also  be  the  objects  of 
exploration.  At  the  same  time  the  examination  is  made  through  the 
bladder,  abdominal  walls,  bladder-vagina,  or  through  the  rectum.  Even 
temporary  dilatation  of  the  cervix  by  means  of  sponge-tents  and  examina- 
tion through  the  uterine  cavity  and   bladder  may  be  necessary  in  rare 


Exploration  through  the  bladder  and  urethra  is  most  indispensable  in 
ascertaining  the  conditions  present  in  atresia  or  stenosis  of  the  vagina,  in 
rudimentary  conditions  or  absence  of  this  organ,  with  or  without  errors 
of  development  in  the  uterus.  We  then  examine  through  the  bladder 
and  rectum,  or,  with  the  aid  of  an  assistant,  through  the  abdominal  walls, 
bladder  and  rectum. 

INSTRUMENTAL  EXPLORATION. 
Exploration"  of  the  Bladder  and  Urethra. — Catheterization". 

Manual  examination  of  the  bladder  after  artificial  dilatation  of  the 
urethra  has  been  discussed  in  the  previous  section. 

For  certain  purposes  examination  with  the  catheter  is  sufficient. 

A  metallic  or  elastic  female  catheter  is  employed.  A  male  catheter  is 
necessary  in  rare  cases  of  displacement  cf  the  bladder.  As  a  substitute 
an  elastic,  somewhat  long  female  catheter  may  be  bent  in  the  desired 
curve.  The  instrument  is  introduced  after  exposure  and  careful  cleans- 
ing of  the  external  orifice  of  the  urethra,  in  order  that  secretion  and  dirt 
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should  not  be  conveyed  into  the  bladder.  It  is  first  passed  straight  back- 
wards and  the  handle  is  then  depressed.  The  manner  of  introduction  is 
modified  in  displacement  of  the  bladder,  when  the  latter  has  been  recog- 
nized. •  If  difficulties  arise,  the  catheter  is  followed  by  the  finger,  and 
information  is  obtained  at  the  same  time  concerning  hardenings,  the 
thickness  of  the  urethral  and  vesico-vaginal  wall,  defects,  etc.  The 
coiling  up  of  an  elastic  catheter  will  also  be  recognized.  In  passing  the 
instrument  through  the  urethra,  attention  should  be  paid  to  the  sensi- 
tiveness and  condition  of  the  mucous  membrane  (blood),  stenoses,  or  hard 
bands.  In  cases  of  fistula  the  tip  of  the  catheter  can  generally  penetrate 
the  opening  in  the  urethral  or  vesico-vaginal  wall.  The  capacity  of  the  blad- 
der, the  irritability  of  its  muscular  coat  (contraction  upon  the  catheter), 
the  presence  of  tumors  or  calculi,  can  be  determined  with  more  or  less 
certainty  with  the  catheter. 

In  order  to  determine  the  capacity  of  the  bladder  and  certain  defects 
in  the  urinary  organs  (ure thro- vaginal  fistula?,  small  vesico-vaginal  fistula? 
which  are  accessible  with  difficulty)  it  may  be  necessary  to  fill  the  organ 
with  water  or  colored  fluids.  The  following  very  simple  method  is  used 
for  this  purpose,  for  washing  out  the  bladder,  and  for  the  introduction  of 
medicated  fluids.  A  catheter  is  connected  with  a  rubber  tube,  50  cm. 
long,  into  which  is  inserted  a  glass  funnel.  If  the  bladder  is  full,  the 
catheter  is  introduced  while  the  tube  and  funnel  are  held  low,  a  little 
below  the  level  of  the  urethral  orifice.  The  contents  of  the  bladder  then 
flow  into  the  tube  and  funnel,  where  they  may  be  examined.  It  may  then  be 
allowed  to  overflow  and  run  out  by  depressing  the  funnel  still  further.  If  the 
bladder  is  empty,  the  funnel  should  be  filled  with  the  desired  fluid  before 
the  introduction  of  the  catheter,  and  as  soon  as  the  fluid  begins  to  flow 
through  the  eye  of  the  catheter,  the  tube  is  compressed  by  the  fingers 
above  its  junction  with  the  catheter.  Air  bubbles,  which  have  adhered 
to  the  inner  surface  of  the  tube,  will  then  rise  through  tin-  funnel.  The 
catheter  is  then  introduced  into  the  bladder,  the  tube  being  still  com- 
pressed at  its  junction  with  the  catheter.  The  fluid  is  now  allowed  to 
enter  the  bladder.  On  gradually  lifting  the  funnel  we  can  till  the  bladder 
at  any  desired  pressure  or  with  any  amount  of  fluid.  It  is  generally  ad- 
visable to  employ  a  pressure  which  merely  allows  the  Quid  to  enter  the 
bladder.  This  can  always  be  determined  by  merely  looking  into  the  fun- 
nel and  noting  the  rapidity  with  which  the  fluid   escape's.      When  the 
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funnel  is  strongly  depressed,  the  fluid  in  the  bladder  will  flow  hark. 
This  may  be  done,  fresh  fluid  again  introduced,  or  medicated  fluids  may 
be  injected  in  the  most  gentle  manner  and  without  causing  any  mechan- 
ical irritation. 

Complicated  methods  of  examination  of  the  bladder  and  urethra  are 
not  very  successful.  The  employment  of  the  endoscope  has  given  us  but 
little  satisfaction,  although  we  introduced  thick  canulse  through  the  pre- 
viously dilated  urethra.  Wmckel  recommends  Ruthenberg's  apparatus,  in 
which  the  bladder  is  distended  with  air. 

If  the  presence  of  polypi  or  excrescences  in  the  urethra  is  suspected 
we  may  introduce  long  forceps  and  attempt  to  grasp  the  little  tumors. 
In  this  way  we  removed  a  polypus  as  large  as  a  hazel  nut,  which  was 
situated  in  the  region  of  the  internal  orifice  of  the  urethra  and  had  pro- 
duced violent  hemorrhages. 

In  all  examinations  of  the  bladder,  hut  especially  in  simple  catheter- 
izations, we  must  advise,  after  numerous  sad  experiences,  the  g: 
care  against  the  introduction  of  decomposed  products  and  air.  There 
does  not  appear  to  he  any  better  nutrient  fluid  for  noxious  germs  than 
urine  mixed  with  blood  serum,  etc.  The  danger  is  increased  still  further 
if  there  is  an  obstruction  to  the  spontaneous  discharge  of  the  fluid  contained 
in  the  bladder.  The  catheter  is  used  to  relieve  ischuria,  but  the  latter 
condition  still  continues.  Xow,  if  the  instrument  has  introduced  air 
or  some  decomposing  substance,  or  if  a  small  hemorrhage  (to  which 
the  condition  of  the  mucous  membrane  under  such  conditions  predis 
poses)  has  occurred  as  the  result  of  a  slight  traumatism,  a  nidus  of  de- 
composition is  created.  The  requisite  time  for  decomposition  is  also  al 
lowed,  inasmuch  as  the  patient  can  not  discharge  the  noxious  mass,  de- 
spite frequent  violent  straining.  After  the  formation  of  diverticula 
in  the  bladder,  such  as  are  produced  for  example  by  a  tumor,  a  portion 
of  the  contents  is  evacuated  spontaneously  or  by  means  of  the  catheter, 
the  other  portion  stagnates. 

"Whenever  possible,  catheterization  should  be  avoided  during  child-bed 
or  after-operations.  This  may  often  be  done  if  the  evacuation  of  urine 
is  not  delayed  too  long  after  delivery  or  surgical  operations,  and  if  the 
trunk,  whenever  possible,  is  raised  a  little  and  a  warm  sponge  i- 
upon  the  genitals.  If  it  becomes  necessary  to  use  the  catheter  it  must 
be  thoroughly  disinfected.     An  elastic  catheter  should  only  be  employed 
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when  new.  If  it  is  used  repeatedly  in  the  same  patient,  it  should  be 
washed  out  with  a  disinfecting  fluid  immediately  after  application,  and 
this  must  be  repeated  prior  to  the  next  application.  Kuestner  calls  at- 
tention to  the  great  difficulty  of  thoroughly  cleaning  the  ordinary  cath- 
eter. Tbe  blind  extremity,  from  the  eye  to  the  tip,  is  apt  to  be  the  site 
of  accumulation  of  decomposed  substances  which  are  removed  with  diffi- 
culty. He  recommends  simple  straight  glass  tubes,  which  are  cut  off 
obliquely  at  the  end  first  introduced;  the  edges  of  the  opening  are 
blunted. 

In  making  the  application  the  external  orifice  must  be  completely  ex- 
posed to  the  eye.  This  is  occasionally  quite  difficult.  The  buttocks 
should  be  elevated  by  placing  a  pillow  beneath  them,  in  order  that  the 
introitus  may  be  somewhat  raised  from  the  bed.  The  labia  are  separ- 
ated with  the  fingers  of  one  hand.  With  the  other  hand  the  vicinity  of 
the  external  urethral  meatus  is  cleaned  with  absorbent  cotton  which  has 
been  dipped  in  a  disinfecting  fluid.  Not  until  this  has  been  done  is  the 
instrument  introduced.  Positions  such  as  the  breech-dorsal,  abdominal, 
lateral,  and  latero-abdominal,  in  which  the  intra-abdominal  and  therefore 
intra-vesical  pressure  falls  considerably,  must  be  avoided  in  catheteriza- 
tion, and  special  attention  must  be  paid  to  other  conditions,  in  which  the 
pressure  in  the  bladder  is  less  than  that  of  the  atmosphere. 

If  such  precautions  are  demanded  under  ordinary  conditions,  special 
attention  must  be  paid  to  them  when  the  bladder  is  already  diseased, 
when  there  are  inflammations  in  surrounding  parts,  ulcers  in  the  introitus 
and  vagina,  when  purulent,  ichorous,  or  diphtheritic  fluids  escape  from 
the  genitals,  from  a  wound  in  the  abdominal  walls,  or  when  they  flow 
across  the  urethral  meatus. 


Exploration  of  the  Vagina. — Speculum  Examination. 

In  multiparas,  in  individuals  with  a  wide  vulvar  fissure,  and  in  rupture 
of  the  perineum,  the  lower  part  of  the  vagina  is  visible  to  the  eye  after 
drawing  apart  the  introitus  and  pushing  back  the  posterior  commissure  by 
means  of  the  finger.  This  is  facilitated  by  the  use  of  vaginal  retractors 
(Fig.  21),  spatula-shaped  instruments  with  which  the  wall,  opposite  or 
adjacent  to  the  one  to  be  examined,  is  drawn  to  the  outside.  In  prolap- 
sus of  the  uterus  or  vaginal  walls  these  manipulations  often  suffice  for  exam- 
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ination  of  the  deeper  parts,  or  this  can  be  done  upon  drawing  the  uterus 
downwards  by  means  of  a  forceps  inserted  into  one  lip  of  the  cervix. 
The  vaginal  walls  arc  easily  drawn  down  and  inspected  by  the  aid  of  for- 
cepsor  elongated  honks,  provided  with  single  or  double  claws.  Theanterior 
vaginal  wall  may  also  be  unfolded  by  means  of  a  catheter  introduced  into 
the  bladder,  the  posterior  wall  by  the  linger  introduced  into  the  rectum. 

These  explorations  are  made  in  the  lithotomy  or  breech  -dorsal  position; 
the  anterior  vaginal  wall  is  more  accessible  in  the,  latter  position. 

Specula  are  required  in  order  to  expose  the  deeper  parts,  and,  if  the  en- 
trance to  the  vagina  is  narrow,  the  parts  adjacent  to  the  latter. 

In  our  examinations  and  operations  we  employ  simple  cylindrical  and 
valvular  specula  with  auxiliary  apparatus. 

Cylindrical  specula  are  very  convenient  because  they  require  no  assist- 
ance. In  many  cases  they  afford  a  satisfactory  view  of  the  vagina.  They 
are  also  admirably  adapted  for  the  performance  of  certain  manipulations, 
such  as  washing  out  the  vagina  with  medicated  fluids,  cauterization  of 
the  portio  vaginalis,  lower  part  of  the  cervical  canal,  etc. 

Cylindrical  specula  (Fig.  12)  are  made  of  milk  glass,  ivory,  wood, 
hard  rubber,  horn,  silver-coated  glass.  Some  are  conical,  but  this  is  by 
no  means  useful,  at  least  if  the  conicity  is  at  all  considerable.  The  ma- 
jority possess  a  sort  of  trumpet-shaped  dilatation  at  the  outer  extremity. 
The  tip  is  either  straight  or  cut  obliquely.  The  majority  of  cylindrical 
specula  which  are  found  at  the  instrument-makers  are  servioeable. 
Several  specula  of  different  calibres  are  required.  Milk  glass  specula 
give  a  very  good  light  and  are  not  affected  by  ordinary  remedies.  Fer- 
guson's speculum  is  more  fragile,  and  its  strongly  reflected  light  is  not  very 
available.  Hard  rubber  specula  are  light,  can  not  be  broken,  are  easily 
carried  about  in  nests,  and  take  the  place  of  wooden  specula  when  it  be- 
comes necessary  to  use  the  actual  cautery.  But  the  light  is  often  insuffi- 
cient. Special  care  must  be  taken  that  the  speculum  is  not  too  long  (12  cm 
generally  suffice),  the  funnel  end  not  too  wide,  the  edges  well  rounded 
and  not  cut  too  obliquely. 

The  instrument  must  be  adapted  to  the  width  of  the  vagina.  This  is 
determined  on  making  the  vaginal  touch  and  on  passing  the  speculum 
into  the  introitus.  The  lithotomy  or  breech-dorsal  position  may  be  em- 
ployed. Cylindrical  specula  may  also  be  used  in  the  lateral  position. 
The  labia  are  separated  by  the  thumb  and  index  finger,  and  t ho  hairs 
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brushed  to  one  side.  The  other  hand  holds  the  outer  end  of  the  specu- 
lum in  such  a  way  that  the  thumb  lies  upon  the  rim  of  the  funnel  from 
below,  while  a  more  remote  part  of  the  instrument  lies  between  the  index 
and  middle  fingers.     The  tip  of  the  oiled  instrument   is  now  introduced 


into  the  introitus  in  such  a  way  as  to  press  the  posterior  commissure 
strongly  downwards.  If  pain  or  spasm  of  the  sphincters  is  produced, 
the  tip  is  held  quietly  for  a  time,  though  still  pressing  downwards.  If 
too  large  a  speculum  has  been  selected  it  should  be  exchanged  for  a  smaller 
one.  In  its  further  introduction  (which  is  not  facilitated  by  rotary  move- 
ments) the  pressure  on  the  posterior  vaginal  wall  should  be  continued 
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for  a  time,  and  the  tip  then  raised  by  gradual  depression  of  the  handle. 

As  a  general  thing  the  ]>ortio  vaginalis  will  spontaneously  enter  the 
Lumen  of  the  speculum.  If  it  is  deflected  considerably  to  one  side,  as 
has  been  recognized  by  the  previous  (ouch,  the  tip  of  the  instrument  is 
directed  towards  the  corresponding  side.  The  breech-dorsal  position  is 
often  very  serviceable  when  the  portio  vaginalis  is  situated  high  up  and 
posteriorly,  and  also  in  retroversion,  in  which  the  handle  must  be  de- 
pressed  at  once,  or,  at  least,  very  early  in  order  to  bring  the  portio  vagin- 
alis into  the  lumen. 

Folds  of  the  mucous  membrane  sometimes  drop  in  front  of  the  cervix, 
but  can  be  removed  by  raising  and  lowering  the  handle  or  by  making 
rotary  and  lateral  movements.  If  this  does  not  prove  successful  the  fold 
can  be  pushed  back  with  a  pair  of  long  forceps,  and  the  rim  of  the  specu- 
lum pushed  beyond  it.  The  os  uteri  and  adjacent  parts  may  be  cleaned 
with  a  small  sponge  or  wad  of  cotton,  fastened  to  a  sponge  holder  (Fig. 
13  a  b  c  )  or  long  forceps  (Fig.   14). 

During  the  introduction  of  the  speculum  attention  should  be  paid  to 
the  color,  turgescence,  and  general  condition  of  the  vaginal  mucous  mem- 
brane. As  a  general  thing  we  thus  obtain  a  good  idea  of  the  shape,  size 
and  color  of  the  portio  vaginalis  and  os  uteri.  On  pushing  in  deeper, 
after  the  portio  vaginalis  is  in  the  lumen,  the  edges  of  the  os  are  rolled 
out,  artificial  ectropium  is  produced,  and  a  view  is  thus  obtained  of  the 
lumen  of  the  cervical  canal.  The  condition  of  the  cervical  mucous  mem- 
brane, its  color,  secretion,  etc.,  may  be  ascertained.  It  should  not  be 
forgotten,  however,  that  on  pushing  the  speculum  in  deeply  the  fornix  of 
the  vagina  becomes  firmly  applied  to  the  supra- vaginal  part  of  the  cervix 
above  the  insertion  of  the  vagina,  and  that  the  portio  vaginalis  therefore 
appears  to  be  longer  than  it  really  is.  Nor  should  the  mucous  membrane, 
when  in  a  condition  of  artificial  ectropium,  be  regarded  as  an  ulcer. 

The  cylindrical  speculum  is  very  convenient  for  the  practitioner  because 
no  assistants  are  needed,  and  the  requisite  position  may  be  assumed  by 
the  most  unintelligent  patient.  It  will  not  do  for  finer  exminations  of 
the  middle  and  upper  part  of  the  vagina.  The  valvular  specula  are  also 
preferable  in  considerable  changes  of  the  portio  vaginalis,  such  as  swell- 
ings, ulcerations,  etc. 

Cusco's  bivalve  speculum  is  also  very  well  adapted  for  ordinary  examin- 
ations.    The  twro  blades  correspond  to  the  anterior  and  posterior  walls 
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of  the  vagina.  The  screw  works  in  such  a  way  that  the  blades  are  most 
widely  separated  at  the  upper  part  of  the  vagina,  so  that  the  instrument 
is  retained  spontaneously.  As  a  matter  of  course  it  is  introduced  while 
closed  (Fig.   15). 

Valvular  specula  were  perfected  by  Sims,  although  the  principle  had 
been  recognized  earlier.  Simon  has  modified  the  American  speculum  and 
has  added  certain  auxiliary  apparatus.  But  his  mode  of  examination  is 
entirely  different  from  that  of  Sims  and  requires  special  consideration. 
Sims's  speculum  (Fig.  16)  consists  of  two  metallic  blades  of  different 
sizes,  which  are  narrowed  at  the  tip  in  the  shape  of  a  duck's  bill.     They 


are  at  right  angles  to  a  curved  metallic  plate  which  connects  them  and 
serves  as  a  handle.  Two  of  these  specula  of  different  sizes  are  sufficient 
for  almost  all  examinations.  In  occasional  cases  a  blade  which  is  larger 
than  those  found  commonly  in  the  shops  will  prove  useful.  Shorter 
blades  are  also  serviceable  for  certain  purposes.  Braun  has  made  similar 
specula  of  hard  rubber,  but  these  are  preferable  only  when  the  actual 
cautery  is  employed. 

Sims  also  employs  a  fine  long  hook  (Fig.  17)  and  a  depressor,  the  lat- 
tei  being  a  metallic  staff  with  a  wooden  handle,  and  a  round  fenestrated 
metallic  disk  at  the  tip.  This  depressor  is  used  to  push  down  the  anterior 
vaginal  wall,  as  soon  as  the  latter  forces  itself  into  the  way.     Instead  of 
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the  hook,  which  is  apt  to  tear  out,  we  generally  employ  a  pair  of  forceps 
(Fig.  18).  B.  Schultze's  forceps  is  also  very  .serviceable.  The  tip  of  one 
blade  presents  a  small,  oblong  quadrangular  plate,  the  other  possesses 
a  double  hook  (Fig.  19). 

With  two  lingers  of  one  hand  the  physician  lifts  the  posterior  part  of 
the  introitus  (in  the  knee-elbow  position),  then  inserts  the  tip  of  the 
blade  and  pushes  it  in  further  in  an  almost  horizontal  direction.     When 
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it  is  introduced  about  half  way,  the  speculum  is  drawn  upwards  slightly, 
in  order  to  push  up  the  almost  vertical  perineum.  The  vagina  then  dis- 
tends with  air,  and  permits  sufficient  inspection  to  enable  us  to  deter- 
mine the  extent  to  which  the  speculum  must  still  be  introduced.  The  tip 
is  generally  vertical  to  the  portio  vaginalis  or  passes  slightly  beyond  it 
posteriorly.  When  the  exposure  has  thus  been  effected,  the  speculum  is 
given  into  the  hands  of  an  assistant.  The  anterior  vaginal  wall  runs  back 
almost  horizontally  from  the  introitus,  or  it  falls  somewhat  backwards 
and  is  concave  superiorly.     The  portio  vaginalis  is  then  slightly  raised. 
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The  distance  between  the  concave  surface  of  the  speculum  and  the  ante- 
rior wall  of  the  vagina  is  very  considerable,  and  may  even  amount  to  5  or 
G  cm.  The  position  of  the  portio  vaginalis  in  the  pelvis  is  very  much 
changed.  It  is  more  remote  from  the  floor  of  the  pelvis,  at  or  near  the 
plane  of  entrance,  so  that  the  body  of  the  uterus  is  situated  in  the  ab- 
dominal cavity. 

In  this  position  a  very  good  view  is  obtained  of  the  posterior  part  of 
the  vault  of  the  vagina,  especially  when  the  vagina  and  abdominal  muscles 
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are  relaxed,  so  that  the  anterior  vaginal  wall  and  uterus  sink  more  to- 
wards the  abdominal  cavity.  As  a  general  thing,  however,  exposure  of 
the  inner  portions  of  the  sexual  organs  in  the  abdominal  position  offers 
no  special  advantages  and  is  rarely  necessary.  Furthermore,  the  position 
is  very  annoying  to  the  patient  if  it  must  be  retained  for  any  length  of 
time. 

In  the  latero-abdominal  position  the  speculum  is  introduced  in  the  fol- 
lowing manner  (Fig.  20):  After  the  patient  has  assumed  the  position  des- 
cribed, page  21,  the  assistant,  who  stands  at  her  back,  draws  up  the  upper 
buttock.     The  physician  grasps  the  handle  of  the  instrument  and  places 
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its  tip  in  the  introitus.  If  we  notice  the  connection  of  the  sacrum  and 
coccyx  externally,  and  the  blade  is  pushed  in  tins  direction,  it  can  be 
pushed  behind  the  portio  vaginalis,  even  without  introducing  the  index 
finger  of  the  other  hand.  Moreover,  unless  the  fore-arm  is  twisted,  the  in- 
dex finger  can  only  reach  the  portio  vaginalis  with  the  dorsal  surface,  with 
which  little  can  be  felt.  We  always  examine  in  the  manner  mentioned 
and  usually  find  the  portio  vaginalis  free,  as  soon  as,  after  the  introduc- 
tion of  the  speculum,  traction  is  exercised  in  a  direction  parallel  to  the 
handle  of  the  instrument,  i.  e.  when  the  perineum  and  posterior  vaginal 
wall  are  pushed  outwards  in  this  direction.  The  novice  pushes  the  tip 
of  the  blade  too  far  in  an  upward  direction,  and  thus  arrives  in  front  of 
the  portio  vaginalis.  Two  circumstances  interfere  with  its  exposure,  viz. 
deep  respiratory  movements  or  involuntary  straining  on  the  part  of  the 
patient,  and  marked  swelling  and  narrowness  of  the  vagina.  The  former 
can  be  relieved  by  giving  the  patient  proper  directions,  by  resting  af- 
ter the  introduction  of  the  speculum,  before  the  perineum  and  posterior 
vaginal  wall  are  pushed  outward.  If  this  is  unsuccessful  and  also  in  the 
second  contingency,  the  anterior  vaginal  wall  is  pushed  gently  downwards 
with  a  pair  of  forceps  or  a  depressor.  In  order  to  bring  the  portio  vagi- 
nalis nearer  to  the  vulva  the  edge  of  the  blade  is  placed  immediately  be- 
hind the  posterior  lip  of  the  cervix  and  the  latter  is  pushed  forward  by 
a  lever-hke  movement  of  the  instrument.  If  this  proves  insufficient,  the 
anterior  lip  is  seized  with  a  hook  or  forceps,  and  drawn  down.  With 
patience  and  gentleness  the  parts  may  be  exposed  even  in  the  most  diffi- 
cult cases,  and  in  virgins,  if  the  hymen  is  at  all  yielding.  A  somewhat 
long  blade  about  2  cm.  in  width  is  suitable  for  examination  of  the  vagina 
in  virgins. 

Simon's  method  of  exposing  the  portio  vaginalis  and  fornix  of  the  vagina 
in  the  breech-dorsal  position  is  entirely  different.  Simon's  instrument 
consists  of  four  blades,  each  of  winch  may  be  joined  at  a  right  angle  to 
a  firm  handle  by  means  of  a  hinge  joint.  In  addition  there  are  four 
metallic  plates  of  different  calibre  and  a  similar  handle  (Fig.  21). 
Simon  also  employs  vagina  holders  or  lateral  levers  (Fig.  22),  long  metal 
plates  bent  at  a  right  angle.  As  the  perineum  and  posterior  vaginal  wall 
are  directed  downwards  at  a  sharp  angle,  the  blade  is  passed  downwards 
in  a  similar  direction,  and  the  perineum  is  then  pushed  directly  down- 
wards by  vigorous  depression  of  that  portion  of  the  blade  which  is  next 
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to  the  handle.  The  anterior  vaginal  wall,  which  also  runs  sharply  from 
above  downwards,  and  is  also  displaced  outwards  by  the  intra-abdominal 
pressure,  often  projects,  like  a  curtain,  so  that  the  portio  vaginalis  is 
seen  only  in  part  or  not  at  all.  But  the  portio  vaginalis  may  sometimes 
be  exposed  by  the  speculum  alone,  if  this  is  introduced  for  about  three- 
fourths  of  its  length,  and  if  the  operator  not  alone  pushes  that  portion 
of  the  vagina  which  is  nearest  to  the  introitus,  downwards  but  also  draws 
it  toward  himself.  By  means  of  this  traction  the  portio  vaginalis  is 
brought  nearer  to  the  entrance  to  the  vagina.  The  metal  plate  is  genera 
ally  necessary  to  support  the  anterior  wall  of  the  vagina.     A  plate  is  intro- 


duced with  the  greatest  possible  gentleness  as  regards  the  structures  situated 
anteriorly  in  the  vulva.  An  assistant  now  grasps, below  the  patient's  leg,  the 
handle  of  the  speculum  with  one  or  both  hands,  another  grasps  the  handle 
of  the  plate  from  the  side  of  the  abdomen,  the  hand  being  supported 
upon  the  symphysis  (Fig.  23).  Both  must  work  together  harmoniously 
in  accordance  with  the  directions  of  the  operator.  If  one  or  the  other 
exercises  too  great  traction  the  portio  vaginalis  will  lie  drawn  too  much 
towards  his  side.  Or  one  or  the  other  pushes  his  instrument  too  far  into 
the  \agina  or  not  far  enough.  The  Held  of  vision  is  thus  apt  to  be  dis- 
placed. The  beginner  often  makes  the  mistake  of  introducing  the  in- 
strument, from  the  start,  too  far  into  the  vagina. 
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Complete  exposure  may  require  the  use  of  lateral  levers,  in  order  to 
push  out  the  lateral  walls  of  the  vagina  if  they  press  into  the  field  of 
vision.  They  are  applied  to  the  lateral  Avails  of  the  vagina,  grasped  by 
assistants  on  the  right  or  left  sides,  and  drawn  outwards  more  or  less  vig- 
orously. If  the  operator  is  to  have  his  hands  free,  such  complete  ex- 
posure necessitates  four  assistants,  one  for  the  speculum,  a  second  for  the 
plate  and  a  leg.  a  third  for  a  lateral  lever  and  the  other  leg,  a  fourth  for 


the  other  lateral  lever.     The  latter  may  attend  to  other  duties  with  the 
free  hand. 

But  even  this  may  prove  insufficient  for  many  finer  examinations.  One 
or  the  other  lip  of  the  cervix  must  be  seized  with  a  pair  of  forceps  or 
hook,  and  drawn  downwards  or  to  one  side.  In  like  manner  certain 
parts  of  the  vagina  may  be  seized,  stretched,  the  folds  effaced  and  ridges 
drawn  to  one  side.  "We  often  employ  the  speculum  with  or  without  the 
depressor  for  the  anterior  vaginal  wall  and  the  double  pronged  hook  (Fig. 
24)  in  order  to  lay  bare  circumscribed  parts  of  the  vagina,  its  fornix,  or  the 
cervix.  The  speculum  and  depressor  must  then  be  inserted  to  various 
depths,  or  the  speculum  is  introduced  with  the  lateral  lever  or  with  both, 
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according  as  the  part  to  be  examined  is  situated  higher  or  lower,  or  upon 
tlie  anterior,  posterior  or  lateral  wall  of  the  vagina.  The  conditions  may 
vary  to  such  an  extent  that  very  little  can  be  said  in  a  general  way.  The 
selection  of  the  individual  instruments  and  their  size,  the  choice  of  the 
parts  to  which  they  are  applied,  the  direction  and  force  of  the  traction, 
are  factors  which  can  only  be  decided  in  each  individual  case.  Practice 
and  experience  must  come  to  our  assistance. 

As  a  matter  of  course  the  depressor  and  hook  or  forceps  may  be  em- 
ployed both  in  the  breech -dorsal  and   in  the  latero -abdominal  position. 


The  latter  is  generally  preferable,  although  the  breech- dorsal  position  is 
better  adapted  for  certain  cases.  The  Sims  position  requires  fewer  assist- 
ants. For  example,  one  assistant  may  hold  the  speculum  and  the  upper 
lateral  lever  (the  lifting  up  of  the  buttock  with  the  hand  then  becomes 
unnecessary),  and  the  second  assistant  holds  the  lever  for  the  other  vaginal 
wall.  If  the  right  side  of  the  vagina  is  to  be  exposed  in  difficult  examin- 
ations, the  patient  is  placed  on  the  left  side,  and  vice  versa.  Such  a 
change  is  sometimes  very  serviceable  in  bloody  operations.  The  blood 
flows  from  the  side  which  is  situated  uppermost  and  thus  permits  an  un- 
obstructed view. 

Bozeman  has  described,  for  operations  on  urinary  fistula,  a  special 
method  for  exposure  of  the  anterior  vaginal  wall,  the  anterior  part  of  the 
vault  of  the  vagina,  the  antero-lateral  portions  of  the  fornix  and  the  portio 
vaginalis.  He  uses  the  knee-elbow  position  and  places  the  patient  in  a 
specially  constructed  appai'atus,  which  is  put  on  a  suitable  firm,  four- 
cornered  table.  This  apparatus  is  shown  with  sufficient  clearness  in  the 
adjoining  illustration  (Fig.  25)  Into  the  vagina  is  inserted  a  bivalve 
speculum,  whose  two  blades,  (Fig.  2(]  a  a)  separate  the  lateral  walls  of  the 
vagina,  and,  if  necessary,  stretch  them  laterally.  This  is  done  by  means 
of  the  screw  b.  A  third  blade  c  supports  the  posterior  vaginal  wall.  It 
is  shoved  in  over  the  projections,  dd,  on  the  lateral  blades  and  should  be 
sufficiently  firm  to  maintain  its  position  without  requiring  the  aid  of  an 
assistant. 

We  have  employed  this  method  a  good  deal  and  have  arrived  at  the  fol- 
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lowing  conclusions  with  regard  to  it.  The  position  itself  is  not  injurious 
to  the  patient  and  anaesthetics  may  be  conveniently  administered  in  it. 
The  terrifying  part  of  the  latter  procedure  may  be  obviated  by  giving  the 
anaesthetic  before  the  patient  is  strapped  upon  the  table. 


The  exposure  of  the  parts  is  usually  effected  very  well,  but  the  lateral 
blades  of  the  speculum  should  not  be  separated  too  widely.  The  blade 
for  the  posterior  vaginal  wall  is  often  applied  with  difficulty.     It  is  said 


that  the  inventor  often  dispenses  with  this  blade  and  replaces  it  by  suit- 
able spatula?  of  various  shapes  and  sizes,  which  require  a  special  assistant. 
One  disadvantage  is  owing  to  the  fact  that  the  field  of  operation  is  re- 
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moved  farther  away,  and  that  we  must  forego,  to  a  greater  or  less  extent, 
the  advantage  of  displacing  the  field  of  operation  by  bringing  it  nearer  to 
the  introitus.  The  uterus  sinks  downwards  and  the  anterior  vaginal  wall 
is  elongated. 

The  fistula,  or  part  to  be  operated  on,  being  stretched  on  both  sides  at 
the  same  time,  can  be  drawn  forward  with  difficulty  and  only  to  a  slight 
extent  by  means  of  hooks.  A  second  disadvantage  consists  in  the  fact 
that  the  space  left  for  the  introduction  of  instruments  is  considerably 
diminished  by  the  lateral  blades  of  the  specula,  the  light  is  apt  to  be 
hidden,  and  long-handled  instruments  alone  can  be  employed.  Further- 
more, very  few  modifications  may  be  made,  while  this  can  be  readily  done 
in  other  methods,  for  example,  by  discarding  a  lateral  spatula  or  replacing  it 
by  a  single  or  double  hook,  by  introducing  a  small  duck-bill  blade  upon 
the  posterior  vaginal  wall  instead  of  the  larger  one,  by  introducing  to  a 
greater  or  less  depth  the  blade  which  is  destined  for  the  posterior  vaginal 
wall.  One  advantage  of  this  method  consists  in  the  diminished  number 
of  assistants  required,  chiefly  owing  to  the  fact  that  the  patient  is  fastened 
in  position.  This  advantage  is  counterbalanced  by  the  fact  that,  during 
the  performance  of  the  operation,  no  suitable  modifications  may  be  made, 
or  that  these,  at  least,  render  other  assistants  necessary.  It  has  also  been 
shown  that  the  blade,  which  is  applied  to  the  posterior  vaginal  wall,  often 
fails  of  its  purpose  and  must  be  replaced  by  a  spatula  which  requires  an 
assistant. 

Neugebauer  has  devised  a  speculum  which,  like  Bozeman's,  is  applied 
in  the  knee-elbow  position  and  is  self-retaining.  The  long  handle  rests 
on  the  loins  or  still  higher  upon  the  dorsal  vertebra?.  As  a  general  thing 
we  have  found  this  more  serviceable  than  Bozeman's  instrument.  The 
plate  for  raising  the  posterior  vaginal  wall  is  more  easily  applied  (Fig.   2T). 

We  have  already  had  frequent  opportunity  of  discussing  traction  of 
the  portio  vaginalis  and  individual  parts  of  the  vagina  by  means  of  hooks 
and  forceps.  In  descent  or  beginning  prolapse,  or  in  conditions  of  mere 
relaxation  of  the  uterine  ligaments  and  vagina,  such  manipulations  very 
often  suffice  for  complete  exposure  of  parts  which  are  otherwise  accessible 
with  difficulty.  If  these  favorable  conditions  are  not  present  these  mani- 
pulations;, even  when  employed  to  a  limited  extent,  will  aid  inspection 
through  the  speculum  to  a  remarkable  extent.  Even  when  favorable 
conditions  were  absent,  very  extensive  use  was  formerly  made  of  these 
Vol.  VI.— 5 
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auxiliary  measures,  at  least  of  drawing  down  the  uterus  (artificial  pro- 
lapse). The  cervix  was  pulled  down  by  means  of  forceps  or  a  ligature 
drawn  through  its  lips.     As  a  general  thing  this  is  not  to  be  recommended 


either  for  exploratory  or  operative  purposes.     The  means  now  at  our  dis- 
posal render  forcible  displacement  unnecessary. 

Examination  of  the  Uterus. — The  Uterine  Sound. 

The  lowermost  part  of  the  cervical  canal  alone  is  visible  to  the  eye. 
This  is  often  seen  on  mere  introduction  of  a  speculum, either  because  a 
natural  ectropium  is  present  or  it  is  produced  artificially  by  the  stretching 
or  pushing  back  of  the  vaginal  walls.  By  means  of  two  hooks  the  lips 
can  be  separated  and  a  view  of  the  cervical  canal   is  thus  gained.     In 
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other  parts  the  uterine  cavity  is  not  visible,  and  endoscopic  exploration 
has  been  followed  by  even  less  valuable  results  than  in  the  case  of  the 
bladder.  The  examination  of  the  uterine  cavity  is  therefore  affected  by 
the  sense  of  touch.  On  account  of  the  narrowness  of  the  canal  we  are 
enabled  to  feel  it  through  the  medium  of  sounds  alone,  and  it  is  only  in 
exceptional  cases  that  the  cervical  canal,  without  previous  preparations, 
will  permit  the  passage  of  the  finger.  It  may,  however,  be  made  perme- 
able.    We  must  consider,  accordingly,  the  introduction  of  the  uterine 


sound  and  artificial  dilatation  of  the  cervical  canal  with  subsequent  ex- 
ploration with  the  finger.  In  certain  cases  the  latter  is  followed  by  ex- 
ploration with  fine  polypi  forceps  and  the  curette. 

The  use  of  the  uterine  sound,  as  a  generally  employed  diagnostic  aid, 
was  introduced  by  Simpson.  At  present,  when  our  diagnostic  aids  are 
more  complete,  the  sound  plays  a  much  less  important  part  than  for- 
merly. The  uterus  may  be  examined  with  any  surgical  sound  of  sufficient 
length,  with  an  elastic  catheter  with  or  without  the  rod,  with  a  flexible 
bougie.  As  a  rule,  we  employ  the  so-called  uterine  sound  (Figs.  28,  29)  and 
a  metallic  rod  with  a  button  whose  diameter  varies  from  3  to  5  mm. 


Various  curves  have  been  given  to  the  instrument;  sometimes  one,  some- 
times the  other  is  serviceable.  At  present  we  generally  employ  flexible 
sounds  of  some  metallic  alloy  which  may  be  bent  as  desired  in  each  in- 
dividual case.  The  sounds  are  graduated  in  size,  and  it  is  commonly 
preferable  to  employ  those  of  a  somewhat  larger  calibre.  The  same 
thing  happens  here  as  in  catheterization  of  the  male  urethra.  A  thicker 
instrument  is  less  apt  to  catch  in  the  folds  of  the  mucous  membrane  or 
to  make  a  false  passage.     Not  until  cautious  trials  show   that    thicker  in- 
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struments  will  not  suffice  (too  forcible  passage  of  ;i  thick  sound  through 
tbe  internal  orifice  is  to  be  avoided)  should  we  resorl  to  thinner  instru- 
ments. The  sound  is  used  not  alone  as  a  diagnostic  but  also  as  a  thera- 
peutic agent. 

The  instrument  may  furnish  us  with  information  concerning  the  ca- 
pacity of  the  cervical  canal,  in  many  cases  concerning  its  length,  flexions 
and  curvatures.  It  also  instructs  us  concerning  the  length  of  the  entire 
uterine  cavity,  its  width,  direction  and  position.  A  flaccid  and  movable 
uterus  is  readily  displaced  from  its  original  position  and  shape  during  the 
introduction  of  the  sound,  so  that  our  opinion  of  these  relations  is  not 
entirely  reliable.  But  even  in  these  cases  the  direction  and  shape  of  'the 
sound  must  be  somewhat  modified  according  to  the  condition  of  the 
uterus.  If  the  organ  is  fixed  and  rigid  the  sound  will  only  enter  in  its 
original  shape.  The  instrument  also  informs  us  concerning  the  sensitive- 
ness, roughness  and  projections  on  the  inner  surface,  its  hyperemia  and, 
in  connection  with  other  methods  of  examination,  the  thickness  of  its 
walls.  The  attempt  has  even  been  made  to  determine  the  mobility  of 
the  organ  by  means  of  the  sound. 

These  objects  are  attained  by  various  manipulations,  whose  utility  can 
not  be  decided  until  they  have  been  described. 

The  sound  may  be  introduced  either  with  or  without  the  aid  of  the 
sense  of  sight.  If  the  latter  is  excluded  the  patient  is  placed  in  the  lith- 
otomy or  breech-dorsal  position,  or  in  a  lateral  position.1  The  index 
finger  is  placed  on  the  posterior  lip  of  the  cervix  close  to  the  extermd  ori- 
fice, and  the  sound  is  introduced  along  the  finger.  The  external  orifice 
is  rarely  so  narrow  that  a  thicker  sound  is  unable  to  pass.  If  it  has  been 
held  firmly  against  the  orifice  for  some  time,  it  usually  enters  suddenly. 

The  sound  may  thus  relieve  stenoses  or  adhesions  of  this  part.  As 
a  rule  the  instrument  meets  with  no  other  obstruction  until  it  reaches 
the  internal  os.  In  rare  cases  obstruction  is  offered  by  swollen  folds  of 
the  arbor  vita?,  Nabothian  follicles,  or  small  tumors.  The  instrument 
may  serve  to  recognize  these  conditions.  The  mode  of  passage  through 
the  internal  orifice  depends  partly  on  the  calibre  of  this  orifice,  partly  on 
the  direction  of  the  canal.  This  should  he  determined,  as  far  as  possible, 
by  the  previous  examination  of  the  position  of  the  uterus,  and  the  fur- 

1  The  sound  cannot  be  us.>d  properly  in  the  ordinary  dorsal  position  in  bed. 
The  buttocks  should  at  least  be  raised  by  means  of  a  linn  pillow. 
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ther  direction  of  the  sound  is  modified  accordingly.  In  anteversion  of 
the  uterus,  the  handle  of  the  instrument  is  pushed  strongly  towards 
the  perineum,  in  retroversion  it  is  raised,  in  latero-version  it  is  moved  to- 
wards the  opposite  side.  If  such  movements  prove  insufficient,  further 
aid  is  afforded  by  giving  to  the  sound  a  curve  which  corresponds  to  the 
abnormal  position  or  shape  of  the  uterus.  In  many  cases  from  the  start 
we  give  to  the  sound  such  a  shape  that  the  necessity  of  changing  the 
direction  of  the  handle  is  diminished. 

If  the  proper  direction  is  followed  an  obstruction  can  only  result  from 
unusual  narrowness  of  the  internal  orifice,  or,  in  rare  cases,  from  the 
presence  of  a  tumor.  Stenoses  of  the  internal  os  may  be  produced  by 
temporary  spasm.  This  is  soon  relieved  if  the  tip  of  the  sound  is  quietly 
pressed  against  the  os  for  a  little  while.  Mechanical  stenoses  of  moder- 
ate grade  may  also  be  relieved  in  the  same  way.  But  if  the  narrowing 
is  more  marked,  we  must  use  sounds  with  smaller  tips  or  even  surgical 
sounds.  As  a  matter  of  course  this  must  be  done  with  extreme  caution, 
since,  despite  every  care,  we  may  be  mistaken  with  regard  to  the  direc- 
tion of  the  canal,  or  the  sound  may  have  caught  in  a  furrow  between  the 
folds  of  the  arbor  vita?.  Torsion  of  the  isthmus  is  also  observed  in  some 
cases.  Inasmuch  as  the  sound  meets  with  a  certain  degree  of  obstruc- 
tion at  the  internal  os,  even  under  ordinary  conditions,  this  may  be  util- 
ized in  measuring  the  length  of  the  cervical  canal. 

In  Sims's  method  of  introducing  the  sound  (exposure  of  the  portio  vag- 
inalis with  the  speculum),  certain  obstacles  are  overcome  more  readily. 
After  the  exposure  the  anterior  lip  of  the  cervix  is  grasped  with  a  hook 
or  forceps,  draw  down,  and  the  sound  then  pushed  in.  The  traction  gener- 
ally, though  not  in  all  cases,  diminishes  the  curvature  of  the  canal.  But 
if,  for  example,  the  fundus  is  adherent  anteriorly,  the  anterior  flexion 
will  be  increased  by  the  traction.  In  such  cases  the  portio  vaginalis  must 
be  drawn  backwards.  But,  as  a  general  thing,  this  method  of  introduc- 
tion is  easier  and  less  distressing  to  the  patient.  Care  must  be  taken 
that  the  anterior  edge  of  the  speculum  is  not  placed  at  a  sharp  angle  be- 
hind the  portio  vaginalis,  and  thus  exert  pressure  on  the  cervical  canal. 
Hence  the  speculum  should  not  be  introduced  too  far  nor  should  we 
make  lateral  movements,  which  will  bring  the  edge  further  forwards. 

After  entering  the  uterine  cavity,  which  is  recognized  by  the  increased 
facility  of  movement,  and  the  greater  amount  of  free  play,  the  fundus  is 
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easily  reached.  The  button  may  be  drawn  to  and  fro  along  the  internal 
wall  of  the  nterns,  in  order  to  test  its  sensitiveness,  smoothness  or  rough- 
ness. In  order  to  convince  ourselves  of  the  mobility  of  the  organ,  the 
latter  may  be  moved  laterally  or  in  the  antero-posterior  direction  by 
means  of  the  sound. 

To  determine  the  thickness  of  the  posterior  wall,  the  finger  is  intro- 
duced into  the  rectum  and  the  uterus  pressed  against  the  finger  by  rais- 
ing the  handle  of  the  sound.  To  measure  the  thickness  of  the  anterior 
wall  the  sound  is  pushed  against  the  hand,  which  is  applied  to  the  ab- 
dominal walls,  by  moving  its  handle  backwards.  Tumors  in  the  uterine 
walls  (fibromata)  may  also  be  diagnosed  and  their  thickness  determined  in 
this  way.  We  cannot,  however,  recommend  these  manipulations  very 
highly.  If  soft  tumors  are  present,  exfoliated  shreds  often  adhere  to 
the  sound,  and  their  examination  with  the  microscope  may  make  the 
diagnosis  certain.  In  a  large  fibro-cystic  tumor  we  readily  penetrated  to 
a  distance  of  14  cm.  into  the  degenerated  tissues. 

Therapeutically,  the  sound  is  employed  chiefly  for  the  reposition  of  the 
retroverted  or  anteverted  uterus.  This  may  be  done  in  two  ways.  In 
retroflexion  the  sound,  which  is  introduced  with  its  concavity  directed  pos 
teriorly,  is  turned  on  its  long  axis,  so  that  the  concavity  is  directed  ante- 
riorly. The  reverse  is  done  in  anteversion.  Or  the  sound  is  introduced 
with  the  slightest  possible  curve,  and  in  retroversions  the  handle  is  de- 
pressed as  much  as  possible  upon  the  perineum;  in  anteversions  it  is 
raised  against  the  symphysis.  The  latter  method  is  much  gentler,  inas- 
much as  the  entire  length  of  the  instrument  within  the  uterus  is  pushed 
against  the  inner  surface  of  the  organ,  while  in  the  former  manipulation 
the  tip  of  the  sound  chiefly  comes  in  contact  with  the  walls. '  The  sound 
has  also  been  employed  as  a  dilator  of  the  stenosed  cervix.  It  is  intro- 
duced, allowed  to  remain  for  a  time,  and  thicker  sounds  are  gradually 
employed.  Some  have  also  used  the  instrument  to  irritate  the  uterus, 
produce  contraction  of  the  flaccid  organ  or  an  increased  supply  of  blood, 
for  example,  in  amenorrhuea  and  in  defective  development  of  the  uterus. 

If  we  review  all  the  objects  for  which  the  uterine  sound  is  employed, 
we  will  soon  arrive  at  the  conclusion  that  the  majority  of  them  can  be 
secured  by  other  and  less  injurious  means,   and  that  in  many  of  these 

1  Sims  has  devised  a  special  jointed  sound  for  reposition.  We  have  tried  this 
instrument  but  can  find  no  advantage  in  its  use. 
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cases  the  sound  is  not  even  the  most  serviceable  means.  Bi-manual  ex- 
amination will  almost  always  suffice  for  the  differential  diagnosis  of  small 
pelvic  enlargements  and  uterine  displacements.  The  same  method  will 
almost  always  give  us  sufficient  information  concerning  large  tumors 
whose  mode  of  connection  with  the  uterus  we  wish  to  determine,  although 
in  a  few  cases  the  introduction  of  the  sound  may  be  important  in  ascer- 
taining the  size  and  position  of  the  uterus.  The  sound  is  insufficient  for 
the  diagnosis  of  tumors  within  the  uterine  cavity.  As  a  general  thing 
it  merely  furnishes  us  with  data  as  to  the  manner  in  which  the  examina- 
tion is  to  be  continued.  The  reposition  of  the  displaced  organ  can  gen- 
erally be  effected  in  othei',  less  injurious  ways,  by  manipulations  with 
the  hands  and  the  aid  of  a  suitable  position  of  the  body.  Even  in  devel- 
opmental anomalies  of  the  uterus,  such  as  uterus  bi-cornus,  it  will  suffice 
to  make  a  bi-manual  examination  through  the  rectum  and  abdominal  wall 
if  necessary,  after  drawing  the  portio  vaginalis  slightly  downwards  with 
the  aid  of  forceps.  Now,  in  view  of  the  greater  attendant  dangers,  can 
we  recommend  measurement  of  the  thickness  of  the  uterine  walls  by 
means  of  the  sound  ? 

This,  together  with  the  length  of  the  organ,  can  be  ascertained  by 
combined  examination.  This  will  also  serve  for  the  diagnosis  of  adhesion 
and  for  testing  the  mobility,  while  the  sound  is  neither  necessary  for 
these  purposes  nor  is  it  devoid  of  danger.  Adhesions  of  the  uterus  to 
the  rectum  and  posterior  pelvic  wall  are  discovered  with  certainty  by  rec- 
tal examination.  Retractions  and  rigidity  of  the  broad  ligament,  which 
so  often  give  rise  to  a  straight  position  or  to  moderate  retroversion  of  the 
uterus,  cannot,  indeed,  be  diagnosed  with  sufficient  accuracy  without  a 
rectal  examination. 

To  describe  all  the  manipulations  which  enable  us  to  dispense  with  the 
sound  would  carry  us  too  far.  They  are  all  mentioned  in  the  description 
of  the  various  methods  of  examination.  One  condition,  however,  cannot 
be  recognized  without  the  sound.  We  refer  t<»  mechanical  stenosis  of  the 
cervical  canal,  although  this  is  much  rarer  than  is  generally  believed. 
Furthermore,  the  sound  may  lead  us  into  error  in  such  cases,  inasmuch 
as  changes  in  the  direction  of  the  canal  may  give  rise  to  the  diagnosis  of 
stenosis.  In  exceptional  cases  we  may  also  he  compelled  to  ascertain  the 
size  and  position  of  the  uterus  by  means  of  the  sound,  on  account  of 
specially  unfavorable  circumstances,  such  as  the  impossibility  of  making 
a  thorough  bi-manual  examination. 
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When  compared  with  former  times  the  use  of  the  Bound  Is  now  confined 
within  narrower  limits.  If  carefully  employed,  its  dangers,  especially  when 
its  introduction  is  unattended  with  great  difficulty,  are  not  very  great,  and 
consist  merely  of  a  slight  discharge  of  blood  and  moderate  uterine  colic. 
Active  and  long-continued  endometritis,  following  the  introduction  of 
the  sound,  must  be  ascribed  to  the  use  of  a  dirty  instrument.  But  m 
mild  cases  the  use  of  the  sound  is  generally  superfluous,  and  when  its 
introduction  is  attended  with  difficulty,  even  the  most  skilful  gynecolo- 
gist must  exercise  great  caution. 

A  suspicion  of  pregnancy,  inflammatory  conditions  of  the  uterus  and 
its  appendages  must  be  regarded  as  absolute  contra-indications.  It  is 
even  best  to  avoid  the  introduction  of  the  instrument  if  the  parts  are  very 
sensitive. 

The  use  of  the  sound  has  been  very  much  restricted  in  modern  gynecology, 
and  the  principle  generally  holds  that  the  instrument  is  to  be  employed  only  when 
other  methods  of  examination  fail.  We  rarely  employ  it,  and  sometimes  merely 
to  furnish  data  for  exploration  in  other  ways.  In  tumors  which  were  intimately 
connected  with  the  uterus  and  which  could  not  be  distinguished  from  the  latter 
by  manual  examination,  we  have  obtained  information  concerning  the  position  of 
the  uterus,  by  means  of  the  sound,  and  were  then  often  enabled,  after  renewed 
bimanual  exploration,  to  defiue  the  boundaries  of  the  organ  and  determine  its 
relation  to  the  tumor. 

Xumerous  cases  have  been  recently  reported  in  which  the  sound  was 
introduced  to  an  unusual  distance  without  any  special  violence  or  resist- 
ance. The  size  of  the  previously  palpated  organ  did"  not  correspond  to 
the  length  of  that  portion  of  the  sound  which  was  passed  through  the 
os  uteri.  This  is  explained  in  three  ways.  The  sound  is  pushed  into 
the  peritoneal  cavity  through  a  so-called  metro-peritoneal  fistula,  a  previ- 
ously formed,  permanent  fistulous  canal  in  the  substance  of  the  uterus. 
This  explanation  has  been  applied  to  cases  in  which  the  sound  was  easily 
introduced  for  a  long  distance  in  an  imperfectly  involuted  uterus,  and  its 
button  could  be  felt  immediately  behind  the  abdominal  walls.  Valenta 
passed  the  sound  in  a  woman  who  had  had  a  difficult  forceps  delivery  and 
then  suffered  from  a  polypus,  as  large  as  a  fist,  upon  the  posterior  lip  of 
the  os  uteri,  23  cm.  above  the  posterior  lip.  The  point  of  exit  of  the 
sound  through  the  uterus  was  easily  felt  through  the  rectum.  The  poly- 
pus was  removed  and  later  the  fistula  was  no  longer  demonstrable.  Val- 
enta assumes  that  the  forceps  delivery  had  resulted   in  necrosis  and  that 
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a  fistula  had  thus  been  formed.  In  the  cases  reported  by  Lawson  Tait 
such  a  cause  was  wanting,  and  perforation  of  the  uterine  wall  with  the 
Sound  may  be  assumed  with  certainty.  Bandel  mentions  several  cases  of 
communication  of  the  genital  canal  with  the  abdominal  cavity,  develop- 
ing after  major  operations,  such  as  removal  of  the  inverted  uterus. 

In  the  majority  of  cases  the  sound  probably  enters  so  deeply  because  the 
uterine  wall  is  penetrated.  In  some  instances  the  perfo ration  evidently 
occurs  very  easily  and  without  the  employment  of  force.  The  predispo- 
sition is  created  by  sub-involution  of  the  uterus  after  child-bed,  by  so- 
called  super-involution,  and  by  changes  of  structure  in  malpositions, 
neoplasms  or  capital  operations  (ovariotomy).  Perforation  is  favored 
by  displacements  and  the  consequent  difficulty  of  following  the  direction 
of  the  canal  with  the  sound  (perforation  of  the  anterior  wall  in  posterior 
displacements).  Fixation  of  the  organ  by  inflammatory  processes,  which 
do  not  permit  any  accommodation  with  regard  to  the  direction  of  the  en- 
tering sound,  is  also  a  predisposing  factor.  The  perforation  has  been  de- 
monstrated anatomically  in  a  number  of  cases. 

Finally,  in  the  majority  of  cases  in  which  the  sound  is  introduced  to 
an  unusual  depth,  it  enters  the  tubes.  This  has  been  proven  in  Bis- 
choff's  case.  In  a  case  of  ovarian  tumor  Bischoff  introduced  the  sound  to 
the  depth  of  IT  cm.  After  the  death  of  the  patient  following  ovario- 
tomy the  uterus  was  found  uninjured.  Its  cavity  was  9  cm.  long,  the 
walls  very  firm;  the  left  tube  was  dilated,  its  uterine  orifice  funnel 
shaped,  and,  on  account  of  version  of  the  uterus  towards  the  right  side, 
was  situated  in  such  a  position  that  it  was  necessarily  entered  by  the 
sound. 

This  explanation  is  also  very  probable  in  certain  other  cases  in  which 
the  sound  suddenly  entered  to  one  side  for  an  unusual  distance,  and  its 
button  could  then  be  felt  through  the  abdominal  walls,  at  a  considerable 
distance  to  the  side  of  the  umbilicus.  Conditions  which  give  rise  to  dila- 
tation of  the  uterine  cavity  from  stasis  of  menstrual  blood  and  secretion 
(and  which,  therefore,  may  produce  dilatation  of  the  tubes)  are  men- 
tioned not  infrequently  in  these  cases.  The  conditions  referred  to  in- 
clude anteflexion  with  stenosis  of  the  cervical  canal,  and  hsematometra 
from  adhesion  of  the  cervix  and  vagina. 

From  his  experiments  and  observations  Biedert  concludes  that  the 
characteristic  features  of  tubal  sounding  are  lateral  deviation,  palpation 
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of  the  button  of  the  sound  through  the  abdominal  walls  at  a  considerable 
distance  to  the  side  of  the  umbilicus,  the  impossibility  of  turning  the 
sound  without  the  employment  of  lorn'  and  without  producing  pain  in 
such  a  way  that  the  button  can  be  felt  near  the  median  line.  It  is  only 
after  the  sound  has  been  introduced  to  a  distance  of  15  or  16  cm.  that  it 
could  be  felt  near  the  median  line.  But  this  does  not  afford  complete 
certainty,  since  the  sound,  after  perforation,  may  pass  between  the  layers 
of  the  broad  ligaments,  and  similar  conditions  will  then  be  observed. 


Bloodless   Dilatation  of  the  Cervical  Canal,  followed   by  Ex- 
ploration of  the  Uterine  Cavity. 

Bloodless  dilatation  is  performed  partly  for  diagnostic,  partly  for  ther- 
apeutic purposes. 

The  dilatation  renders  it  possible  to  enter  the  uterine  cavity  with  the 
ringer  and  to  feel  its  iuner  surface.  In  some  cases  such  marked  dilata- 
tion is  unnecesary.  "We  may  merely  wish  to  introduce  a  narrow,  polypi 
forceps  or  a  small  curette,  with  which  instruments  portions  of  the  mu- 
cous membrane,  proliferations,  parts  of  a  tumor,  are  removed  for  further 
examination.  The  cervical  canal  is  rarely  dilated  as  a  preparation  for 
combined  examination  through  the  abdominal  walls  and  uterine  cavity, 
when  we  desire  to  gain  information  concerning  the  thickness  and  consis- 
tence of  the  entire  organ.     This  has  been  previously  discussed. 

The  indication  for  diagnostic  dilatation  of  the  cervix  is  most  frequently 
offered  by  hemorrhages,  whose  source  can  not  be  accurately  determined 
without  this  preliminary.  We  often  have  grounds  for  suspecting  a  for- 
eign body  or  new  growth.  The  hemorrhage  has  continued  for  a  long 
time.  It  began  after  delivery  at  full  term,  still  more  frequently  after 
premature  delivery,  and  remnants  of  the  ovum  are  then  found  in  not  a 
few  cases,  or  adenomata  develop  from  parts  of  the  decidua  that  have 
been  left  behind.  The  body  of  the  uterus  is  very  much  enlarged,  and 
the  sound  finds  an  obstruction  which  is  otherwise  inexplicable,  and  comes 
in  contact  with  prominences  and  rough  places.  But  there  are  many 
menorrhages  and  metrorrhagias,  even  after  delivery,  in  which  very 
marked  changes  of  the  mucous  membrane  are  not  present.  The  hemorr- 
hage is  produced  by  relaxation  of  the  uterine  Avails,  venous  stasis,  simple 
hyperemia   of  the  mucous  membrane.     In    many  cases  there  is   slight 


GYNECOLOGICAL    EXAMINATIONS.  75 

diffuse  hyperplasia  of  the  membrane,  which  may  be  relieved  by  injections 
of  tincture  of  iodine,  astringents,  etc.  As  a  general  thing,  therefore,  it 
is  best  to  hold  fast  to  the  rule  that  the  uterus  should  not  be  made  perme- 
able to  the  finger  unless  we  possess  definite  reasons  for  believing  that  we 
will  find  a  morbid  process,  whose  recognition  and  treatment  require  dila- 
tation. In  other  cases  we  should  first  use  the  ordinary  remedies  against 
hemorrhage;  these  are  capable,  at  the  same  time,  of  relieving  a  certain 
series  of  pathological  changes.  If  this  proves  unsuccessful,  dilatation 
may  be  performed.  These  remarks  also  hold  good  concerning  discharges 
of  a  catarrhal  or  other  character. 

The  following  are  the  therapeutic  objects  which  we  endeavor  to  attain 
by  means  of  dilatation  of  the  cervical  canal.  Relief  of  a  stenosis  which 
obstructs  the  escape  of  menstrual  blood  and  uterine  secretion  or  the  en- 
trance of  semen.  Dilatation  has  been  recommended  even  when  the  sten- 
osis is  not  the  result  of  tissue  changes  in  the  cervix,  but  rather  of  changes 
of  shape,  curvature  of  the  canal,  flexions.  Such  an  attempt  is  justifiable, 
especially  when  non-enlarging  substances  are  employed,  because  the  organ 
may  be  straightened,  though  often  not  permanently.  Bloodless  dilata- 
tion here  forms  a  rival  of  dilatation  by  means  of  incision.  As  a  general 
thing  we  prefer  the  latter  when  the  lower  part  of  the  cervical  canal,  par- 
ticularly the  external  orifice,  is  affected,  and  the  former  operation  in 
affections  of  the  higher  parts  and  the  internal  orifice.  Dilating  measures 
have  also  been  employed  for  therapeutic  purposes  in  order  to  act  upon 
the  structural  changes  of  the  uterus.  Compressed  sponge  has  been 
chiefly  used  for  this  purpose.  Schlesinger,  who  has  recently  advocated 
this  measure  very  decidedly,  lays  stress  upon  the  loosening  and  moisture 
of  the  tissues,  and  their  actual  drainage,  which  is  sometimes  manifested 
even  in  the  form  of  profuse,  serous  secretion.  Hypertrophic  conditions, 
swellings  of  the  mucous  membrane,  hemorrhages  and  blenorrhcea  may  be 
relieved  in  this  way.  The  increased  hyperemia  ami  sucoulence  are  fol- 
lowed by  greater  absorption  and  diminution  in  size.  Small  polypi  may  lie 
necrosed  by  the  compression  exercised  by  the  sponge.  These  effects  are 
intensified  by  subsequent  brushing  of  the  surfaces  with  tincture  of  iodine 
and  astringents,  which  then  act  more  vigorously.  Fraenkel  has  also  used 
the  compressed  sponge  in  the  imperfectly  involuted,  flabby  uterus,  in 
order  to  produce  a  tonic,  stimulant  effect. 

Dilating  measures  are  generally    employed  as  preliminary  to  further 
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therapeutic  interference,  to  introduce  instruments  into  the  uterine  cavity, 
or  to  facilitate  the  escape  of  fluids,  secretions  or  crusts  during  intra-uter- 
ine  applieaf 

When  uterine  injections  are  to  1"'  made  or  solid  caustics  applied, 
this  may  often  be  done  without  previous  artificial  dilatation,  even  if  the 
cervical  canal  possesses  only  a  moderate  capacity.  But  as  the  application 
(to  he  shortly  described)  of  solid,  non-swelling  dilators  is  extremely  con- 
venient and  devoid  of  danger,  it  is  well,  even  under  such  circumstances, 
to  produce  moderate  dilatation,  if  it  is  probable  that  the  escape  of  tbe 
injection  fluid  and  the  scurf  exfoliated  after  cauterization  will  not  be  un- 
attended with  difficulty.  This  holds  good  particularly  when  very  irrita- 
ting fluids  or  strong  caustics,  such  as  nitric  acid,  are  employed.  In  such 
cases  it  may  also  be  advisable  to  introduce  dilators  for  some  time  after 
the  little  operation,  in  order  to  prevent  subsequent  retraction  and  sten- 
osis. 

More  marked  prolif orations  of  the  mucous  membrane,  and  polypoid 
new  growths  require  the  introduction  of  larger  instruments,  such  as  cu- 
rettes and  polypi  forceps,  so  that  on  this  account  alone  the  cervix  must 
be  dilated  to  a  greater  extent.  In  addition  the  finger  must  often  be  in- 
troduced in  order  to  guide  the  instrument. 

The  greatest  degree  of  dilatation  is  rendered  necessary  when  solid  tu- 
mors, especially  those  of  large  size,  are  to  be  removed,  or  when  we  propose 
extirpation  of  infra-uterine  fibroid  polypi  or  intra-mural  myomata,  which 
project  strongly  towards  the  cavity  of  the  uterus. 

The  contra-indications  consist,  in  tbe  main,  of  inflammatory  processes 
in  the  uterine  appendages.  Even  when  processes  of  this  kind  have  run 
their  course,  in  retractions  and  callosities  of  the  broad  ligaments,  adhe- 
sions of  the  ovaries,  pseudo-membranous  bands  and  threads,  fixation  of 
the  uterus  from  previous  perimetritis,  etc.,  we  must,  at  least,  exercise 
caution,  and  still  more  in  tubal  affections,  especially  pyosalpinx. 

The  means  employed  to  produce  dilatation  of  the  cervix  consist,  first, 
of  tents  which  are  made  of  substances  that  absorb  fluid  and  thus  increase 
considerably  in  circumference. 

AVe  also  employ  metallic  dilators,  whose  blades  are  introduced  closed 
into  the  cervix,  and  then  arc  separated  from  one  another  by  a  special 
mechanism.  Finally,  we  may  use  solid  cylindrical  or  conical  bougies, 
made  of  metal  or  hard  rubber.     Each  of  these  is  of  unchanging  cabbie, 
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and  dilatation  is  effected  by  successively  introducing  thicker  and  thicker 
instruments. 

The  tents  which  are  most  employed  are  made  of  compressed  sponge 
and  laminaria.     Gentian  root  and  tupelo  tents  have  also  been  used. 

Compressed  sponge  tents  (Fig.  30)  are  made  by  compressing,  within 
metallic  molds,  thoroughly  cleansed  sponge  which  has  been  dipped  in  a 
solution  of  gum.  They  are  generally  well  made,  the  surface  is  smooth, 
and  they  are  usually  disinfected  with  carbolic  acid.     It  is  well  to  dust 


them  with  iodoform  before  using.  They  are  easily  introduced  in  the  lat- 
ero-abdominal  position,  if  the  portio  vaginalis  is  exposed  with  the  aid  of 
a  Sims  speculum  and  fixed  by  means  of  a  hook  or  forceps  (Fig.  31).  In 
our  opinion  it  is  inadvisable  to  introduce  them  or  any  other  form  of  di- 
lator without  previous  exposure  of  the  portio  vaginalis,  because  the  canal 
cannot  be  sufficiently  cleaned  otherwise,  and  noxious  substances  are  read- 
ily introduced  from  the  vagina  into  the  cervical  canal. 

Compressed  sponge  possesses  the  disadvantage  that  it  is  with  difficulty 
passed  through  the  internal  orifice.  The  tip  is  apt  to  bend.  This  can 
generally  be  avoided  by  first  using  very  narrow  and  then  increasingly 
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thicker  tents.  It  has  also  been  recommended  to  introduce  the  first  tents 
merely  as  far  as  the  internal  orifice;  the  subsequent  ones  then  enter 
readily.  But  this  procedure  is  too  slow.  A  still  greater  disadvantage 
consists  in  the  action  of  the  sponge  on  the  adjacent  tissues.  According 
to  the  careful  experiments  of  Haussman,  the  surface  of  the  tent  is  found  to 
be  covered,  at  the  end  of  two  hours,  with  epithelium,  and  the  secretion 
which  is  discharged  contains  microscopic  components  of  the  sponge. 
Haussman  noticed  marked  decomposition  of  the  secretion  at  the  end  of 
1-J  hours.  These  bad  effects  are  so  much  more  worthy  of  consideration 
because  very  protracted  and  repeated  use  of  the  sponge  tent  is  necessary 
in  order  to  effect  sufficient  dilatation  for  diagnostic  and  therapeutic  pur- 
poses. The  removal  of  the  tent  is  also  inconvenient.  Since  it  is  apt  to 
become  wedged  in  the  furrows  of  the  arbor  vita?  and  to  become  brittle, 
the  parts  must  be  carefully  exposed  and  the  tent  removed  by  means  of 
traction  and  lever  movements  with  a  pair  of  forceps. 


The  laminaria  tent  (Fig.  32)  is  inserted  in  a  similar  manner.  Before 
using  it  may  be  dipped  for  a  short  time  in  boiling  water  and  then  in  a 
cold  solution  of  carbolic  acid,  and  may  also  be  bent  according  to  the  direc- 
tion of  the  canal.  If  we  do  not  begin  with  too  thick  a  tent,  it  is  readily 
passed  through  the  internal  os.  Schultze  advises  that  it  be  removed  at 
once,  if  its  introduction  causes  a  discharge  of  blood.  The  attempt  should 
also  be  abandoned  for  a  time  if  blood  appears  during  the  preliminary  ex- 
amination with  the  sound.  According  to  Haussman  the  superficial  ele- 
ments of  the  cervix  are  less  apt  to  be  exfoliated,  and  the  cervical  epithe- 
lium appears  much  later  upon  laminaria  than  upon  sponge  tents.  But 
decomposition  may  set  in,  especially  if  rough,  brownish  tents  are  em- 
ployed. Spiegelberg  states  that  fresh  laminaria  tents  are  apt  to  decom- 
pose into  a  brownish,  foul-smelling  jelly.  Oohn  was  unable  to  determine 
whether  this  is  also  true  of  the  prepared  tents,  but  the  water  in  which 
they  were  dipped  possessed  a  biting  taste,  like  that  of  lye,  and  the  sur- 
face of  the  tent  bit  the  tongue. 

Well-made  laminaria  tents  swell  to  twice  their  volume  in  8  to  12  hours. 
As  they  are  apt  to  slide  out  of  the  cervix,  a  tampon  must  be  applied  to 
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the  os  uteri.  The  tent  should  measure  5  to  6  em.  in  length.  After  its 
removal  an  annular  constriction  is  often  found  at  a  point  corresponding 
to  the  internal  orifice.  As  a  result  of  this  the  tent  may  be  retained  very 
firmly  and  may  resist  removal.  The  base  of  the  tent  is  usually  perforated 
and  supplied  with  a  thread.  If  the  tent  is  softened,  the  thread  may  pull 
through  on  strong  traction.  It  is  better  to  fasten  the  thread  firmly 
around  an  annular  groove  at  the  base.  If  traction  on  the  thread  meets 
with  considerable  resistance,  it  is  generally  preferable  to  remove  the  tent 
with  a  pair  of  forceps,  after  exposing  the  portio  vaginalis.  Even  then 
we  must  exercise  caution.  It  has  happened  to  us  that  the  tent,  which 
was  held  back  by  the  internal  orifice,  has  broken  off  at  the  middle,  the 
upper  half  remaining  behind,  the  lower  half  being  removed.  All  im- 
mediate attempts  to  remove  the  former  proved  unsuccessful,  and  this 
could  not  be  done  until  some  time  afterwards.  The  patient  suffered,  in 
consequence,  from  a  slight  parametritis.  In  the  majority  of  cases  it  is 
necessary,  in  order  to  be  able  to  insert  the  finger,  to  introduce  repeatedly 
tents  of  gradually  increasing  thickness  or  a  number  of  thinner  ones  which 
are  placed  alongside  of  one  another.  This  plan  requires  18  to  36  hours 
for  its  completion.  It  is  very  important  to  wash  out  the  uterus  whenever 
the  tents  are  removed.  In  many  cases  the  uterus  can  be  irrigated,  even  be- 
fore the  introduction  of  the  first  tent,  by  means  of  narrow  canulae. 

We  have  had  very  little  experience  in  the  use  of  gentian  and  tupelo 
tents.  Elischer  and  Landan  extol  their  virtues  and  state  that  the  swell- 
ing is  more  uniform  than  that  of  laminaria  tents. 

As  a  general  thing  these  measures  act  very  slowly  and  in  an  inconven- 
ient manner.  Compressed  sponge  is  entirely  uncertain.  Laminaria  will 
at  least  dilate  the  internal  os  uteri.  But  in  order  to  be  able  to  introduce 
the  finger  we  almost  always  require  the  repeated  application  of  succes- 
sively larger  tents  so  that  the  procedure  occupies,  on  the  average,  3G  to  40 
hours.  Apart  from  the  annoyance  incident  to  this  method  it  is  evident 
that,  despite  the  greatest  care,  infection  cannot  always  be  prevented,  in 
view  of  the  long  duration  of  the  application  and  the  previously  mentioned 
characteristics  of  the  tents.  For  this  reason  the  tent  has  been  enclosed 
in  a  rubber  tube,  20  to  25  cm.  long,  and  1  to  2  cm.  wide,  the  tube  being 
filled  with  water  in  order  to  distend  it.  It  is  better  to  follow  the  excel- 
lent recommendations  of  Schultze,  who  first  applied  the  principles  of 
antisepsis  to  this  slight  but  important  operation. 
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We  do  nol  attach  much  importance  to  one  advantage  ascribed  to  the 
tents,  viz.,  that  they  excite  a  sort  of  labor  pains,  by  which  the  neck  of 
the  uterus  is  shortened,  softened  and  dilated.  In  very  many  cases  these 
favorable  effects,  viz.,  shortening  and  softening,  occur  to  a  very  slight  de- 
gree or  very  slowly.  On  the  other  hand  the  pains  are  not  infrequently 
extremely  violent  and  may  even  necessitate  the  removal  of  the  instrument. 
In  the  very  numerous  applications  made  by  us.  we  have  generally  found 
that  the  dilatation  was  purely  mechanical,  and  corresponded  to  the  enlarge- 
ment of  the  tent.  Even  then,  the  contraction  of  the  sphincter  muscle, 
particularly  at  the  isthmus,  was  often  very  disturbing  to  the  inserted  fin- 
ger. Moreover,  the  effect  varies  according  to  the  condition  of  the 
uterus.  If  certain  preliminaries  to  the  spontaneous  expulsion  of  the  for- 
eign formations  have  developed,  if  the  cervix  is  short  and  the  internal 
os  somewhat  dilated — as  in  individuals  who  had  given  birth  to  a  child  not 
a  very  long  time  before,  or  still  more  if  birth  or  abortion  had  occurred  a 
short  time  before— the  results  are  often  very  rapid  and  complete.  Dilata- 
tion is  often  extremely  difficult  in  virgins,  nullipara?  or  multipara?  with 
abnormally  elongated,  hyperplastic  cervix.  In  some  cases  it  is  not  alone 
the  cervix  which  must  be  dilated.  The  so-called  pars  intermedia,  the 
part  between  the  partes  keritanse  and  the  neck,  may  be  very  resisting  and 
narrow.  The  passage  of  the  finger  is  occasionally  very  difficult  or  even 
impossible,  despite  repeated  and  protracted  application  of  laminaria. 

The  second  method  of  dilatation  of  the  cervix  by  means  of  steel  instru- 
ments, whose  blades  are  introduced  closed  and  are  then  separated,  was 
first  recommended  by  Busch  for  obstetrical  purposes,  viz.,  for  inducing 
premature  labor.  Ellinger  was  the  first  to  recommend  a  two-bladed  dila- 
tor for  gynecological  purposes.  Then  followed  various  modifications  of 
the  apparatus.  Schultze  devised  one  in  which  the  dilatation  takes  place 
in  a  sagittal  direction,  but  he  merely  employs  it  to  complete  a  previous 
dilatation  with  laminaria.  The  required  dilatation  is  obtained  during 
the  irrigation  cure  by  occasional  introduction  of  the  dilating  instrument. 
Sims  describes  a  complicated  dilator  of  this  kind.  Some  recommend  a 
simple  pair  of  forceps. 

We  have  never  been  satisfied  with  this  method.  The  pressure  is  al- 
ways unequal  and  affects  only  those  parts  against  which  the  blades  are  ap- 
plied. The  spring  of  the  blades,  which  can  not  be  entirely  avoided,  is 
disturbing.     The  cleansing  of  the  instrument  is  attended  with  difficulty. 
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Dilatation  sufficient  to  permit  introduction  of  the  finger  and  palpation  of 
the  uterine  cavity  can  hardly  be  effected  in  difficult  cases. 

The  last  method  consists  in  the  use  of  solid,  bougie -like  instruments 
of  unchanging  size.  Thicker  bougies  are  successively  introduced.  Peas- 
lee  used  cylindrical,  slightly  conical  steel  sounds,  the  ends  of  which  were 
prevented  by  an  onion-shaped  enlargement  from  passing  too  far  into  the 
uterus.  Sounds  of  various  sizes  are  screwed  upon  a  long,  universal  han- 
dle. Hanks  employs  ovoid,  hollow  dilators,  made  of  hard  rubber  and  of 
ten  sizes.  Lawson  Tait  uses  conical  bougies  (4  sizes),  which  may  be  fas- 
tened to  the  same  handle.  Fritsch  has  devised  five  steel  sounds  with  but- 
tons of  various  sizes,  the  diameter  of  the  thickest  being  1.5  mm.,  that 
of  the  thinnest  0.5  mm. 

Of  late  years  we  have  often  employed  these  methods  of  dilatation  and 
have  found  them  very  serviceable.  The  fact  that  they  are  not  generally 
adopted  is  due,  in  great  part,  to  the  improper  technique  and  the  imper- 
fection of  the  instruments.  We  should  possess,  at  least  for  difficult  cases, 
a  large  number  of  bougies,  of  which  the  one  to  be  introduced  should  be 
very  little  larger  than  the  one  previously  inserted.  We  have  therefore 
devised  solid,  cylindrical  hard-rubber  bougies,  with  conical  tips.  They 
are  12  to  14  cm.  long,  exclusive  of  the  flattened  handle  which  is  about 
5  cm.  long  (Fig.  33).  The  diameter  of  the  smallest  bougie  is  2  mm. 
The  diameters  of  the  others  increase  successively  by  1  mm.,  so  that  the 
increment  of  the  circumferences  is  about  3  mm.  It  is  still  better  if  the 
increment  of  the  diameter  is  only  |  mm.  At  least  the  dilatation  is  there- 
by facilitated  in  difficult  cases.  A  bougie,  whose  diameter  is  16  to  17 
mm.,  suffices  for  internal  palpation  of  the  uterus.  A  thick  index  finger 
with  the  first  phalanx  may  then  be  introduced  into  the  cavity  of  the 
uterus.  Greater  dilatation  may  be  secured  by  means  of  larger  bou- 
gies, and  we  have  provided  ourselves  with  some  which  possess  a  diam- 
eter of  2G  mm.  But  those  which  exceed  16  to  17  mm.  in  diameter 
may  only  be  used  in  exceptional  circumstances,  when  considerable  sof- 
tening and  dilatation  of  the  cervix  are  already  present,  for  example, 
in  protrusion  of  a  myoma  through  the  cervix.  Bougies  of  5  to  10  mm. 
diameter  will  suffice  for  uterine  injections,  cauterization  with  nitrate  of 
silver,  nitric  acid,  application  of  the  curette  or  small  polypus  forceps,  for 
relief  of  cervical  stenosis,  or  when  it  is  proposed  to  dilate  the  canal  only  a 
little  beyond  the  average. 
Vol.  VI.— G 
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The  bougies  are  very  easily  cleaned  and  disinfected.  After  being  used, 
they  are  brushed  with  soup,  washed  with  a  disinfecting  fluid,  and  then 
kept  in  a  solution  of  carbolic  acid  or  corrosive  sublimate.  Before  using 
them  they  are  dipped  into  a  5  to  10  per  cent,  solution  of  carbolic  acid. 
The  vagina  is  irrigated  with  a  disinfectant  fluid,  and  the  patient  placed  in 
u  position  suitable  for  exposure  of  the  portio  vaginalis.  We  prefer  the 
latero-abdominal  position  and  Sims's  speculum.     The  anterior  lip  is  well 


secured  and  then  a  bougie,  whose  thickness  varies  according  to  the  width 
of  the  cervical  canal,  is  introduced.  According  to  the  resistance  experi- 
enced, progressively  larger  bougies  are  introduced  more  slowly  or  rapidly. 
Great  force  may  not  be  employed.  This  may  be  avoided  by  keeping  the 
inserted  bougie  in  position  for  a  longer  time,  as  soon  as  considerable  re- 
sistance is  experienced.  We  are  sometimes  compelled  to  desist  with  one 
bougie,  and  to  reintroduce  the  one  just  inserted.  As  a  general  thing  we 
can  succeed  in  producing  sufficient  dilatation  to  introduce  the  entire  in- 
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dex  finger  in  1  to  2  hours.  But  in  certain  cases  it  is  advisable  to  devote 
a  longer  time  to  the  operation.  The  injurious  effects  which  have  been 
observed  are  the  results  of  hasty  introduction. 

The  advantages  of  this  method  are  evident.  The  dilatation,  together 
with  the  subsequent  operative  procedure,  requires  very  little  time,  and  thus 
the  method  is  very  convenient,  not  alone  to  the  physician  but  especially  to 
the  patient.  Disinfection  is  performed  very  easily  and  thoroughly.  The 
smooth,  hard  rubber  has  none  of  the  disagreeable  properties  of  the  distensi- 
ble tents.  The  shortness  of  the  time  required  greatly  diminishes  the  dan- 
gers of  infection.  Since  the  introduction  of  this  method  we  have  entirely 
discarded  the  use  of  tents.  But  we  must  again  insist  that  force  is  to  be 
avoided,  and  that,  under  no  circumstances,  is  it  justifiable  to  secure  by 
force  sufficient  dilatation  for  the  finger  or  larger  instruments. 

Exploration  of  the  uterine  cavity  after  sufficient  dilatation  of  the  canal 
is  made  in  the  following  way.  The  index  finger  is  passed  through  the 
canal,  while  the  hand  resting  upon  the  abdominal  walls  pushes  the  fundus 
downwards.  If  the  internal  os  contracts,  the  finger  is  pressed  steadily 
against  it,  while  the  hand  at  the  same  time  pushes  steadily  from  the  out- 
side. In  anterior  displacements  the  external  hand  pushes  between  the 
symphysis  and  uterus  and  pushes  the  latter  backward.  In  posterior  dis- 
placements the  position  is  first  rectified  by  the  ordinary  manipulations. 
Under  more  difficult  conditions  the  portio  vaginalis  is  fixed  with  a  pair  of 
forceps. 

A  number  of  cases  of  serious  accident,  and  even  death  after  the  introduction 
of  tents,  have  been  reported.  They  are  due  chiefly  to  circumscribed  parametritis 
and  perimetritis,  but  also  to  diffuse  septic  processes.  Tetanus  lias  also  been  ob- 
served. 

Engelmann  reported  13  fatal  cases,  following'  the  use  of  sponge-tents,  the  ma- 
jority of  which  occurred  in  the  practice  of  skilled  specialists.  In  many  cases  the 
peritonitis  first  appeared  distinctly  after  the  introduction  of  the  third  sponge-tent. 
He  also  mentioned  a  still  larger  number  of  non-fatal  inflammations. 

Exploration  and  Exposure  of  the  Rectum. 

The  lower  part  of  the  anterior  rectal  wall  can  often  be  made  accessible 
to  the  sense  of  sight,  if  the  index  finger,  which  has  been  introduced  into 
the  vagina,  exerts  strong  pressure  on  the  recto-vaginal  septum  above  the 
posterior  commissure, and  a  portion  of  the  septum  together  with  the  anterior 
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rectal  wall  is  pushed  into  or  even  through  the  anus  (Storer).  Other 
parts  must  be  exposed  with  a  speculum.  Simon  firsl  showed  that  the 
anus  possesses  an  extraordinary  degree  of  distensibility.  Hence,  the  old 
cylindrical  ami  many  hladed  specula  are  no  longer  employed.  Sinis's  and 
Simon's  specula,  vaginal  depressors  and  honks  air  used  as  in  examinations 
of  the  vagina.  The  administration  of  an  anaesthetic  is  not  necessary  in 
simple  examinations,  but  becomes  necessary  when  protracted  exposure  is 
required  for  operative  interference,  when  large  specula  are  used  or  the 
anus  is  sensitive  (fissures).  Prior  to  the  examination  the  rectum  must  be 
carefully  cleaned  by  irrigation.  The  lateral  position  may  be  employed, 
but  the  breech-dorsal  position  is  preferable.  If  the  anus  is  not  very 
yielding,  a  small  speculum  should  first  be  employed.  But  as  a  general 
thing  larger  ones  may  be  employed  from  the  start  if  they  seem  to  be  re- 
quired. The  blade  is  gradually  introduced  by  making  gentle  rotatory 
movements.  As  a  general  thing  our  object  is  to  expose  the  anterior  rec- 
tal wall.  If  the  blade  pushes  the  posterior  wall  of  the  rectum  strongly 
downwards,  the  anterior  wall  is  exposed  opposite  to  the  anal  orifice. 
The  very  tense  cutaneous  rim  of  the  aims  anteriorly  often  causes  consider- 
able obstruction  and  prevents  a  view  of  those  parts  of  the  anterior  wall 
which  are  immediately  adjacent  to  the  anus.  This  is  sometimes  obviated 
by  the  selection  of  a  narrower  blade,  by  which  means  the  anus  is  not 
drawn  so  strongly  towards  the  sides  and  the  cutaneous  rim  is  somewhat 
relaxed.  We  may  also  push,  from  the  vagina,  against  the  anterior  wall 
of  the  rectum  and  bring  it  into  view,  pulling  down  the  rim  with  a  tenacu- 
lum. In  case  of  necessity  Simon  advises  that  incisions  ^  cm.  deep  be  made 
on  both  sides  of  the  principal  cutaneous  fold. 

In  exposing  the  lateral  parts  of  the  rectum,  a  vaginal  depressor  is  most 
serviceable.  According  to  Simon  the  posterior  wall  may  be  exposed  by 
pushing  away  the  anterior  wall  with  a  broad  blade  and  stretching  the 
lateral  walls  with  vaginal  depressors.  For  operative  purposes  the  sphinc- 
ter may  be  cut  in  the  raphe  posteriorly.  This  incision  also  divides  the 
lower  part  of  the  posterior  rectal  wall,  which  is  concave  anteriorly.  The 
canal  is  thus  straightened  and  shortened  to  such  an  extent  that  the  upper 
part,  lying  in  the  concavity  of  the  sacrum,  is  rendered  more  readily  ac- 
cessible. 

Distension  of  the  rectum  and  higher  parts  of  the  gut  with  water  or 
other  fluids  is  mainly  employed  for  therapeutic  purposes,  for  the  produc- 
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tiort  of  an  evacuation  from  the  bowels.  Rectal  injections  are  very  serviceable 
in  chronic  peritonitis  and  parametritis.  They  are  generally  made,  at  least 
in  the  beginning,  at  the  temperature  of  the  blood.  Later  the  tempera- 
ture may  be  raised  or  lowered,  if  we  desire  to  produce  a  greater  stimulant 
effect.  It  is  best  to  allow  the  temperature  to  be  regulated  by  the  feelings 
of  the  patient.  In  the  beginning  small  amounts  should  be  used,  about 
\  litre,  and  later  we  may  increase  to  1  to  1+  litre.  The  injection  is  per- 
formed without  great  pressure  in  the  latero-abdominal  or  knee-elbow  posi- 
tion. A  pause  should  be  made  occasionally  during  the  injection.  The 
patient  is  directed  to  retain  the  fluid  as  long  as  possible,  though  she  need 
not  exert  herself  too  much  in  the  beginning,  since  better  results  are  ob- 
tained after  repeated  applications.  I  never  make  more  than  one  injec- 
tion daily,  but  Chadwick  recommends  two  to  three  applications  daily. 
After  they  have  been  used  for  2  or  3  weeks,  there  should  be  an  in- 
terval of  rest.  In  much  rarer  cases  the  injections  are  made  for  diag- 
nostic purposes  (communications  between  the  rectum  and  the  vagina, 
uterus  or  bladder).  Even  distension  of  the  intestine  with  air  has  been 
recommended  in  order  to  differentiate  hydronephrosis  and  ovarian  tumor, 
but  this  plan  is  based  on  erroneous  views.  In  gynecological  examina- 
tions, in  which  we  so  often  use  the  rectum  at  the  present  time,  and  in 
many  operations  (colpoperineoraphy,  perineal  plastic  operations)  the  rec- 
tum must  be  irrigated  merely  for  the  sake  of  cleanliness. 

Since  we  have  learned  to  apply  certain  physiological  truths  in  the 
doctrine  of  intra-abdominal  pressure  to  the  minor  but  very  important 
procedures  in  question,  no  other  apparatus  except  Ilegar's  funnel  (Fig.  34) 
or  an  ordinary  wound  irrigator  should  be  employed.  We  know  how 
comparatively  slight  is  the  abdominal  pressure,  especially  in  quiet  posi- 
tions of  the  body,  and  how  easy  it  is,  when  necessary,  to  diminish  it  still 
further  by  the  assumption  of  the  lateral  or  abdominal  position.  The  pressure 
of  a  column  of  water  of  20  to  40  cm.  is  almost  always  sufficient  to  per-  , 
mit  the  entrance  of  fluid  into  the  rectum.  If  necessary,  a  longer  tube  may  * 
be  employed.  These  two  simple  apparatus  meet  all  the  conditions  re- 
quired. At  the  same  time  they  are  the  cheapest  and  most  durable,  and 
are  entirely  innocuous,  a  quality  which  can  not  be  predicated  of  all  other 
instruments. 

The  tube  which  is  introduced   may  be  provided  with  a  rounded,  olive. 
shaped  tip,  and  we  are  convinced  that  this  is  not  so  apt  to  produce  injury 
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and  excoriation  as  a  thin  tube  with  a  sharper  tip.  These  tubes  maybe 
made  of  tin,  hard  rubber  or  glass,  and  are  then  easily  kept  clean.  If  the 
patient  is  very  sensitive,  or  the  applications  are  to  be  made  for  a  longtime, 
a  softer  material  is  preferable.  The  rectal  mucous  membrane  is  very  sen- 
sitive, and  it  seems  to  us  that  "enemata"  ulcers  may  result  not  alone  from 


a  single,  incautious  application,  but  from  the  protracted  use  of  enemata, 
despite  the  fact  that  no  technical  error  has  been  made. 

In  my  clinic  the  funnel  is  also  employed  to  make  injections  of  medica- 
ments which  are  to  be  absorbed.  The  tube  is  inserted  into  the  anus,  and 
60  to  120  gm.  of  the  fluid  poured  into  the  funnel.  As  a  rule  it  does  not 
run  oft'  at  once,  on  account  of  the  air  contained  in  the  tube.  This  is 
removed  by  compressing  the  tube  from  below  upwards. 


CHAPTER    II. 
GYNECOLOGICAL  OPERATIONS. 

MINOR   THERAPEUTICAL   TECHNIQUE  AND  ELEMENTARY 
OPERATIONS. 

Vaginal  Injections. — Applications  of  Medicinal  Substances  to 
the  Vagina  and  Portio  Vaginalis. 

"Y^LTJIDS  are  applied  to  the  parts  in  question  by  the  aid  of  irrigators, 
the  funnel  apparatus,  syphon  apparatus  and  syringes,  or  by  means 
of  a  speculum. 

The  selection  of  the  injection  apparatus  requires  our  entire  attention. 
We  must  be  able  to  regulate  the  amount  of  pressure,  and  inasmuch  as 
many  patients  make  the  injection  themselves,  their  application  should  not 
be  attended  with  the  exercise  of  much  force.  Nor  should  they  be  incon- 
venient for  the  patient.  In  addition  we  must  be  able  to  prevent  the  en- 
trance of  air  with  the  injection  fluid,  especially  in  cases  of  wounds,  ulcers 
and  patulous  cervix. 

The  simple  wound  irrigator  (Fig.  35)  is  an  admirable  apparatus  for 
vaginal  injections.  The  vessel  is  connected  with  a  rubber  tube  of  the 
requisite  length,  and  this  provided  with  a  suitable  tip  of  metal  or  glass, 
terminating  in  an  olive  with  several  lateral  fenestra?.  Kocks  recom- 
mends a  tube  which  splits,  at  the  end,  into  two  branches  which  again 
unite,  so  that  it  here  presents  the  shape  of  a  large  eye  of  a  needle,  about 
5  cm.  long  and  0.5  cm.  at  the  widest  part.  The  openings  empty  into 
the  eye,  so  that  if  the  tube,  by  chance,  enters  the  cervix,  the  latter 
remains  dilated  and  the  fluid  freely  escape?.  The  pressure  under  which 
the  fluid  flows  is  regulated  in  the  simplest  way  by  holding  the  vessel 
higher  or  lower.  The  air  is  easily  removed  if  some  fluid  is  allowed  to 
escape  before  introduction  into  the  vagina,  and  care  is  taken  that  the  tip  is 
removed  from  the  vagina  before  the  fluid  sinks  to  the  level  of  the  open- 
ing in  the  vessel. 
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Hegar's  funnel  apparatus  is  very  cheap  and  simple,  and  is  used  in  the 
same  way  as  the  irrigator,  but  the  funnel  can  not  he  hung  up.  Eence 
the  aid  of  a  second  person  is  often  necessary.  If  simple  washing  of  the 
vagina  is  alone  intended,  the  patient  can  get  along  very  well  without  the 
aid  of  a  second  person. 


Fig.  36. 


Fig.  37. 


The  syphon  apparatus  (Fig.  36)  consists  of  a  vessel  upon  the  bottom 
of  which  rests  a  hollow  leaden  hemisphere  (a).  Similar  pieces,  made  of 
any  metal  desired,  are  kept  by  the  instrument  makers,  as  they  may  also 
be  employed  for  other  douches.  This  is  connected  with  a  long  tube  (b) 
to  which  is  fastened  a  tip  (c).     In  order  to  make  the  instrument  work,  a 
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part  of  the  tube  is  placed  in  the  vessel  in  a  twisted  shape  (b'),  so  that  it 
fills  with  fluid;  the  end  is  firmly  compressed  with  the  tips  of  the  fingers; 
it  is  lifted  from  the  vessel  and  then  lowered  beneath  the  level  of  the  fluid. 
At  first  air  and  water  escape,  then  the  fluid  alone. 

A  very  convenient  apparatus  is  the  Davidson  syringe  (Fig.  37),  con- 
sisting of  a  rubber  bulb,  tube  and  tip.  The  end  (a)  is  dipped  in  water. 
By  allowing  the  bulb  to  dilate  and  then  compressing  it,  the  fluid  is  sucked 
into  the  bulb  and  then  propelled  along.  The  fluid  is  apt  to  be  mixed 
with  air,  and  the  apparatus  easily  gets  out  of  order.  The  patients  are 
inconvenienced  by  the  pumping,  unless  this  is  done  by  an  assistant. 

Former  apparatus  of  this  kind  are  hardly  worthy  of  mention.  They 
are  more  apt  to  get  out  of  order  and  more  difficult  to  manipulate  than  an 
irrigator.  The  only  advantage  they  possess  is  the  suddenness  of  the  impact 
of  the  fluid.  But  this  can  be  dispensed  with,  and,  if  required,  can  readily 
be  obtained  from  an  irrigator.  It  is  merely  necessary  to  compress  the 
tube  temporarily  and  to  let  it  go  suddenly.  So  far  as  we  know,  disagree- 
able accidents  have  only  been  observed  after  the  use  of  rubber  syringes. 
But  it  is  necessary  to  mention  them,  inasmuch  as  they  may  possibly  result 
from  the  use  of  the  irrigator.  Sudden  violent  attacks  of  pain,  chill, 
fainting  spells,  coldness  of  the  extremities  and  vomiting  have  been  ob- 
served after  the  use  of  the  former  apparatus.  These  symptoms  either 
subsided  or  a  peritonitis  (sometimes  of  a  very  acute  and  fatal  character) 
developed. 

In  many  of  these  cases  the  origin  of  the  symptoms  remains  unexplained. 
They  have  been  attributed  to  increased  sensibility  of  the  patient,  to  the 
production  of  shock  or  the  irritation  of  inflammatory  foci  in  the  neighbor- 
hood of  the  vagina  and  cervix  uteri.  The  condition  of  affairs  is  occasion- 
ally clearer.  Air  entered  a  vaginal  vein  which  had  been  eroded  by 
carcinoma,  or  the  fluid  passed  through  the  cervical  canal  (because  the  tip 
accidentally  entered  the  os  uteri)  and  passed  through  the  uterus  and 
tubes  into  the  abdominal  cavity.  In  order  that  the  latter  accident  may 
occur,  certain  predisposing  conditions,  such  as  unusual  width  of  the  os 
uteri,  cervical  canal  and  tubes,  must  have  been  present.  As  a  general 
thing  such  conditions  are  found  Only  during  a  short  period  after  delivery 
(either  at  full  term  or  premature).  But  these  accidents  have  also  been 
observed  at  other  times.  Nervous  symptoms  of  minor  significance  are  not 
very  rare  in  sensitive  patients,  even  when  the  irrigator  is  used.     One  of 
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my  patients  suffers  from  pain  in  the   head   and  toothache   after  each 
irrigation. 

The  mode  of  application  depends  upon  the  object  to  be  attained.  It 
may  be  said  in  general  that  the  position  of  the  patient  should  not  be 
uncomfortable,  and  that  she  should  not  be  exposed  to  a  wetting.  It  is 
only  when  the  irrigation  is  for  simple  cleansing  purposes  that  the  patient, 
in  a  sitting  position,  may  use  a  bed-pan  or  other  suitable  vesssel.  When 
used  for  other  purposes  the  patient  should  lie  in  a  comfortable  position, 
and  use  a  bed-pan  of  metal  or  china.  Since  large  amounts  of  fluid  are 
employed  in  many  cases  for  a  long  time,  constant  escape  of  the  fluid 
must  be  secured.  This  is  best  done  by  placing  in  the  bed-pan,  near  the 
bottom,  a  metallic  tube  which  runs  towards  the  edge  of  the  bed.  To 
this  is  fastened  a  tube  which  conveys  the  fluid  into  a  vessel  standing  on 
the  floor.  Care  must  be  taken  that  the  tube  is  not  compressed  or  bent. 
The  metallic  tube  in  the  bed-pan  should  therefore,  be  tolerably  long. 
The  rubber  tube  should  also  be  provided  with  a  bulb,  so  that,  upon 
lifting  it  above  the  level  of  the  bottom  of  the  bed-pan,  it  may  be  com- 
pressed and  dilated,  and  a  syphon  action  thus  produced. 

The  injections  are  used  most  frequently  for  simple  cleansing  of  the 
vagina,  and  their  duration  may  then  be  limited  to  1  to  2  minutes.  Luke- 
warm water  is  used,  mixed,  if  necessary,  with  a  disinfecting  fluid. 
Cleansing  injections  of  the  temperature  of  the  blood  may  be  safely  made 
during  menstruation,  and  they  are  even  to  be  strongly  recommended  if 
the  menses  are  attended  with  fluor  or  a  foul  smell.  In  other  cases  our 
object  is  to  act,  by  means  of  astringent,  mildly  caustic  remedies,  upon 
the  mucous  membrane,  as  in  vaginal  catarrhs,  erosions  of  the  portio 
vaginalis.  In  such  cases  the  remedy  is  added  to  the  fluid  and  used  in  the 
same  way  as  in  simple  cleansing  injections.  Neither  the  pressure  nor 
the  duration  of  the  injections  need  be  considerable. 

If  we  desire  to  produce  uterine  contractions  by  irrigation  of  the 
vagina,  Ave  should  select  a  fluid  of  high  (up  to  40°  It.,)  or  low  tempera- 
ture, even  ice  water.  The  application  must  be  brief  and  higher  pressure 
is  necessary. 

In  certain  cases  of  wounds,  deep  ulcerations,  gangrenous  conditions, 
etc.,  the  vagina  is  to  be  disinfected  by  long-continued,  even  permanent 
irrigations.  The  most  difficult  feature  of  this  procedure  is  the  position  of 
the  patients,  who  are  apt  to  get  up  bed-sores  on  account  of  the  wetting, 
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which  is  avoided  with  difficulty.  Special  mattresses  with  an  aperture 
have  been  recommended.  We  prefer,  in  general,  to  introduce  a  glass 
tube.  The  connecting  rubber  tube,  into  which  a  funnel  is  inserted,  is 
drawn  up  towards  the  abdomen  and  fastened  to  an  abdominal  bandage. 
From  time  to  time  the  nurse  places  under  the  patient  a  bed-pan  with 
overflow  tube,  and  makes  an  irrigation  of  longer  or  shorter  duration, 
satisfying  herself  at  the  same  time  that  the  vaginal  tube  is  still  in  posi- 
tion. The  pressure  need  not  be  great  and  the  temperature  is  that  of  the 
blood,  unless  otherwise  demanded  by  special  circumstances. 

Protracted  daily  vaginal  irrigations  (one  or  more  times  a  day)  with 
water  at  the  temperature  of  the  body  or  higher  (up  to  40°  E.),  have 
been  recently  employed  with  great  success,  according  to  Emmet's  re- 
commendation, in  various  sexual  diseases.  In  some  cases  a  lower  tempera- 
ture (to  30°  or  even  20°  R.)  has  been  used.  The  theoretical  explana- 
tion of  their  effects  leaves  much  to  be  desired  and  it  is  difficult  to  base 
upon  them  any  indications.  Emmet  himself  attributes  the  effects  to  the 
production  of  an  artificial  anaemia  of  the  tissues,  which  are  said  to  grow 
pale  or  even  white.  In  the  first  stages  of  inflammatory  processes  the 
water  should  be  used  at  a  temperature  of  36  to  38°  R.,  in  protracted  cases 
a  temperature  of  32  to  33°.  Others  claim  that  the  first  contraction  of 
the  vessels,  resulting  from  the  high  temperature,  is  followed  by  relaxation 
and  increased  supply  of  blood.  A  temperature  which  approximates  that 
of  the  blood  acts,  from  the  first,  like  a  poultice.  The  effect  is,  therefore, 
essentially  that  of  a  slight  inflammatory  irritation,  swelling  and  cedema- 
tous  infiltration  of  the  tissues,  which  is  followed  later  by  increased  absorp- 
tion. Finally,  the  effect  has  also  been  regarded  as  purely  mechanical,  in 
exudations  as  a  sort  of  massage  by  the  stream  of  water. 

Irrigation  is  also  said  to  exercise  a  general  effect,  by  diminishing  nervous 
excitement  and  inducing  sleep.  But  while  these  effects  are  produced  in 
some,  in  others  the  procedure  produces  the  opposite  effect. 

Experience  teaches  that  irrigations  often  furnish  valuable  results  in  im- 
perfect involution  of  the  uterus  for  some  time  after  child-bed,  and  also 
in  older  connective  tissue  and  muscular  hypertrophies  of  the  uterus,  with 
or  without  notable  endometritis.  If  menorrhagia  or  metrorrhagia  is  also 
present,  we  employ  high  temperatures,  considerable  pressure,  and  do  not 
allow  the  douche  to  act  too  long  (about  5  to  10  minutes).  The  irriga- 
tion may  be  performed  twice  a  day.     Several  repetitions  daily,  but  with- 
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out  great  pressure  and  of  short  duration,  are  often  very  serviceable  even 
in  profuse  hemorrhages  during  menstruation.  Hoi  water  injections  are 
decidedly  preferable  to  cold  ones  during  menstruation.  At  oilier  times 
better  results  are  occasionally  obtained  from  cooler  fluids.  Warm  and 
hot  irrigations  are  mainly  employed  in  chronic  parametritis,  pelvic  peri- 
tonitis and  the  sequelae  of  these  conditions.  In  these  eases  their  duration 
is  generally  prolonged,  4  to  10  litres,  for  15  to  30  minutes.  The  pressure 
is  usually  not  very  great  (40  to  100  cm.).  The  temperature  varies  from 
32  to  40°  Iv.       Two  applications  daily  are  also  recommended. 

As  is  true  of  all  other  remedies,  whose  physiological  action  is  not 
thoroughly  known,  and  whose  effect  varies  very  much  according  to  the 
condition  of  the  tissues  and  the  individuality,  the  patient  must  be  closely 
observed  and  the  mode  of  application  modified.  The  more  stimulating 
the  method  the  lower  must  be  the  pressure,  and  the  nearer  the  tempera- 
ture to  that  of  the  blood.  But  this  may  be  merely  predicated  as  a 
general  rule.  A  very  sensitive  individual  sometimes  tolerates  hotter  or 
cooler  irrigations.  Considerable  pain,  and  especially  a  rise  of  temperature, 
necessitate  immediate  discontinuance  of  treatment. 

In  the  acute  stage  of  pelvic  inflammations  irrigations  are  not  employed, 
because  the  mere  motion  and  the  position  on  the  bed-pan  may  be  injur- 
ious to  the  patient.  Nor  do  we  know  in  such  cases  to  what  extent  the 
tubes  are  affected.  The  encapsulation  of  a  pyosalpinx  or  some  other  pur- 
ulent focus  might  be  very  much  interfered  with. 

Most  authors  recommend  irrigations  mainly  in  the  later  chronic  stages 
of  the  disease,  others  adopt  them  as  soon  as  the  acute  stage  has  subsided. 
But  in  the  latter  event  great  caution  must  always  be  exercised,  since  the 
careless  use  of  douches  has  set  up  inflammatory  processes  even  in  very 
protracted  affections. 

Speculum-like  instruments  with  double  walls  have  also  been  employed 
to  apply  cold  or  heat  to  the  sexual  canal.  Into  the  interviewing  space 
passes  a  tube  for  the  entrance  and  one  for  the  escape  of  the  fluid.  Both 
are  connected  with  rubber  tubes  and  suitable  vessels.  Better  still  is  a 
small  capsule  which  is  placed  in  the  vault  of  the  vagina.  The  lower  part 
of  the  vagina  is  then  not  distended  and  is  also  less  affected  by  the  heat  or 
cold,  and  the  effect  is  restricted  to  the  parts  desired. 

Gases  may  also  be  applied  to  the  vagina  and  fornix.  Chloroform 
and  carbonic  acid  have  been   employed.       A  brass  capsule  (Fig.  38  b), 
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which  may  be  screwed  on  and  contains  the  sponge  wet  with  chloroform, 
is  connected  on  one  side  with  a  rubber  bulb  (a),  on  the  other  side  with  a 
rubber  tube  terminating  in  a  tip.  Compression  ol  the  bulb  forces  the 
vapor  into  the  vagina.  It  is  said  to  produce  at  first  a 
burning  sensation,  and  later  a  local  anaesthesia  which 
lasts  4  to  6  hours. 

Carbonic  acid  has  been  introduced  into  the  vagina 
through  a  rubber  tube  connected  with  a  flask  for  devel- 
op] ng  the  gas. 

Both  methods  have  been  very  little  nsed.  Scanzoni 
observed  a  fatal  termination  in  a  woman  during  the 
4th  month  of  pregnancy,  probably  from  the  entrance  of 
carbonic  acid  into  the  vessels  through  the  dilated  cervix. 

The  so-called  bath  speculum  (Fig.  39),  a  hard,  rub- 
ber, conical  speculum,  closed  anteriorly  and  provided 
with  numerous  openings,  is  employed  for  protracted 
applications  of  fluids  to  the  walls  of  the  vagina  and  the 
fornix. 

Apparatus  made  simply  of  thick  wire  rolled  into  a 
spiral  shape  and  which  separates  the  vaginal  walls  by 
their  resiliency  (Fig.  40)  have  also  been  used,  but  these 
are  less  to  be  recommended  inasmuch  as  the  wire  is  apt 
to  become  wedged  in  and  to  cause  pain.  The  speculum 
is  used  during  a  full  bath  or  sitz  bath,  and  if  the  upper 
part  of  the  vagina  is  to  be  irrigated,  must  be  introduced 
under  the  fluid.  The  speculum  is  often  used  in  sool 
baths.  If  the  solution  of  salt  is  not  too  concentrated,  the 
irritation  is  not  apt  to  become  too  great.  The  mechani- 
cal dilatation  may  also  act  favorably  in  vaginismus  and  Fig.  38. 
allied  conditions. 

A  very  convenient  method  of  applying  slightly  caustic  or  astringent  so- 
lutions to  the  mucous  membrane  of  the  vagina  or  portio  vaginalis  is  the 
irrigation  of  these  parts  by  means  of  a  cylindrical  speculum,  made  of 
milk  glass  or  hard  rubber.  The  speculum  is  introduced  in  the  usual 
way,  the  portio  vaginalis  exposed,  and  the  solution  poured  in  sufficient 
quantities  to  cover  the  portio  vaginalis.  It  may  also  be  introduced  into 
the  cervical  canal  by  means  of  a  brush.     According  to  the  object  to  be 
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attained,  the  fluid  is  allowed  to  remain  for  a  variable  length  of  time.  If 
the  rim  of  the  speculum  is  pressed  firmly  against  the  vault,  the  portio 
vaginalis  and  its  immediate  neighborhood  aione  will  be  touched  by  the 
solution.  If  its  action  upon  other  parts  of  the  vagina  is  not  desired,  the 
fluid  is  allowed  to  escape  by  depressing  the  handle  of  the  speculum  and 
the  remainder  is  dried  with  a  sponge  or  cotton.  If  we  intend  to  act 
upon  the  entire  vagina  or  a  large  part,  the  speculum  is  gradually  with- 


drawn, without  removing  the  fluid,  so  that  the  latter  comes  in  contact 
with  the  lower  parts:  by  means  of  a  brush  we  can  assist  its  contact  with 
the  upper  and  lateral  walls.  In  this  way  any  part  of  the  vagina  may  be 
brought  in  contact  with  the  medicament. 

In  applying  solutions  of  alteratives  or  astringents  in  glycerine,  a  cer- 
tain amount  may  be  poured  into  the  speculum,  the  latter  withdrawn  a 
little,  so  that  the  fluid  passes  into  the  posterior  part  of  the  vagina;  a  tam- 
pon of  cotton  or  a  sponge  is  then  introduced,  after  which  the  speculum 
is  removed.  The  tampon  prevents  the  rapid  escape  of  the  solution,  and 
absorbs  the  latter,  so  that  it  remains  in  contact  with  the  vaginal  walls  for 
a  longer  time. 

A  similar  plan  is  the  introduction  into  the  vaginal  vault,  by  means  of  a 
speculum,  of  a  cotton  tampon  or  sponge,  which  has  been  previously  dipped 
into  the  medicament.  The  bath  of  the  portio  vaginalis  and  vagina,  as 
performed  with  the  aid  of  a  milk  glass  speculum  in  the  manner  described, 
was  first  recommended  by  K.  Mayer.  Thus,  he  properly  ascribes  good 
effects  to  such  an  application  of  raw  wood  vinegar  in  papillary  ulcers  of 
the  os  uteri.  The  vinegar  is  introduced  in  such  quantities  that  it  covers 
the  entire  ulcer  and  remains  in  contact  with  it  (3  to  5  minutes)  until  a 


GYNECOLOGICAL    OPERATIONS.  95 

sort  of  white  coating  lias  formed.  This  is  repeated  in  4  to  5  days,  where- 
upon profuse  suppuration  sets  in.  We  now  await  the  results,  and,  if  nec- 
essary, repeat  the  procedure,  perhaps  after  the  next  menstruation  and 
not  too  early.  In  this  way  Mayer's  plan  has  afforded  us  the  most  valu- 
able services.  Solutions  of  nitrate  of  silver  may  be  used  in  the  same  way. 
Concerning  the  strength  of  the  solution,  as  employed  ordinarily  in  ca- 
tarrhs of  the  cervix,  catarrhal  and  follicular  erosions,  vaginal  catarrhs, 
very  little  can  be  said  in  a  general  way,  since  so  much  depends  upon  the 
individual  case.  Stronger  solutions  (10  to  20  per  cent)  are  usually  prefer- 
able, because  they  may  be  applied  at  longer  intervals.  The  scurf  pro- 
duced by  the  cauterizing  fluid  is  allowed  to  exfoliate,  and  the  irritation 
which  continues  for  a  little  while  is  allowed  to  subside  before  the  proced- 
ure is  repeated.  Weak  solutions  are  therefore  employed  more  frequently, 
stronger  ones  less  frequently.  It  is  best  to  begin  with  this  method  3  to  5 
days  after  the  menses,  and  to  discontinue  it  5  to  7  days  before  the  next 
menstrual  period. 

Even  the  application  of  a  strong  solution  of  tannin,  such  as  is  employed 
in  vaginal  catarrhs,  swelling  of  the  mucous  membrane,  tendency  to  de- 
scent and  prolapsus,  may  not  be  made  too  frequently. 

The  application  of  drugs  in  the  shape  of  solids  and  powders  is  best 
made  by  means  of  the  speculum.  The  neighborhood  of  the  os  uteri  is 
cauterized  with  any  sufficiently  long  caustic-holder,  and  by  gradually 
withdrawing  the  speculum  any  part  of  the  mucous  membrane  may  be 
cauterized.  Pure  nitrate  of  silver  or  the  mitigated  stick  may  be  em- 
ployed. As  a  general  thing  we  use  the  solid  stick  very  little  in  these 
parts,  and  prefer  strong  solutions.  But  much  depends  upon  the  per- 
sonal prefarence  of  the  physician  for  this  or  that  remedy  or  mode  of  ap- 
plication. General  therapeutic  principles,  which  apply  to  diseases  of  other 
mucous  membranes,  such  as  the  nose,  pharynx,  conjunctiva,  etc.,  offer  a 
surer  guide  than  the  most  detailed  description  of  the  methods  of  an  in- 
dividual gynecologist. 

Powders,  such  as  alum,  may  be  strewn  upon  the  mucous  membrane 
by  means  of  a  spatula.  A  commoner  mode  of  application  is  that,  of 
strewing  the  powder  into  and  upon  a  tampon  of  cotton,  which  is  placed 
in  the  vagina  through  a  speculum,  and  upon  withdrawal  of  the  instru- 
ment is  pushed  out  of  its  lumen  by  means  of  a  pair  of  forceps.  It  is  al- 
lowed to  remain  for  3  to  4  hours,  and  after  its  removal  a  cleansing  injec- 
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tion  is  made.     Tampons,  which  have  been  smeared  with  ointments  of 
morphine,  belladonna,  etc.,  may  also  be  inserted  into  the  vagina. 

Vaginal  suppositories  of  fat,  wax,  butter  of  cacao,  starch  and  glycerine, 
or  gelatine  as  vehicles,  to  which  morphine,  atrophine,  etc.,  have  been 
added,  have  been  recommended  by  Simpson,  Tilt  and  others.  They  are 
uncertain  in  their  effects,  since  we  do  not  know  how  much  is  absorbed. 
The  rectum  offers  a  better  site  for  application. 

Vesicants  have  been  recommended  in  chronic  inflammations  of  the  ute- 
rus, endometritis  and  perimetritis.  A  small  piece  of  linen  upon  which 
emplastrum  cantharides  has  been  smeared  is  pressed  against  a  portion  of 
the  vagina  which  has  been  cleansed  of  secretion,  and  is  kept  in  place 
by  means  of  a  tampon.  The  plaster  is  kept  in  position  from  8  to  10 
hours.  Considerable  serous  transudation  usually  follows,  so  that  cleans- 
ing irrigations  are  indicated.  Veit  employs  the  solution  of  cantharides 
recommended  by  Johns  (2  parts  concentrated  extract  of  cantharides  in 
ether.  1  part  of  solution  of  gutta  percha  in  chloroform).  The  remedy 
is  applied  with  a  brush. 

Among-  others,  the  following  cases  of  dangerous  symptoms  after  vaginal  in- 
jections in  the  non-pregnant  condition  have  been  reported: 

E.  Spaeth  :  peritonitis  and  death  from  injection  of  a  solution  of  acetate  of  lead 
through  the  tubes  into  the  peritoneal  cavity.  Ordinary  syringe  with  ball  valves 
(Centralbl  f.  Gynaekol.  1878.  25). 

More  Madden  :  peritonitis  after  astringent  injections  with  a  rubber  syringe. 
The  uterus  was  prolapsed,  the  os  patulous  (Obst.  Journ.  of  Great  Britain  anil  Ire- 
la  ml.  April.  1875.) 

Thomas  :  vaginal  injections  with  a  Davidson  syringe  by  the  patient.  Very  vio- 
lent pains  followed  by  collapse.  Patient  recovered  and  had  an  attack  of  peritonitis. 
There  were  catarrh  of  the  uterus,  subinvolution  and  a  very  patulous  os  (Amer. 
Journ.  of  Obst.  1877,  April,  p.  263). 

Kock's  improved  vaginal  tube  and  vaginal  douche  during  menstruation.  Violent 
uterine  colic  and  inflammatory  symptoms  from  the  accidental  introduction  of  the 
vaginal  tube  into  the  cervix  (Centralbl.  f.  Gynaekol.  1881,  No.  19).  Englemann 
reports  two  cases,  one  of  severe  peritonitis,  the  other  of  considerable  peritoneal  ir- 
ritation. In  both  cases  the  injection  had  been  made  in  the  sitting  position  with 
a  rubber  syringe  (solution  of  tannin  and  warm  water).  Both  patients  suffered  from 
retroversion  and  cervical  catarrh. 

Kisch  (Prag.  Med.  Wochenschr.  1881,  No.  5)  observed  parametritis  2")  times  as 
the  result  of  vaginal  douches.  The  patients  suffered  from  various  diseases,  dis- 
placements of  the  uterus,  and  especially  erosions  of  the  cervix.  Many  of  the  cases 
were  probably  due  to  lighting  up  of  old  inflammatory  processes. 
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Watery  solutions  of  certain  substances,  which  are  inserted  in  the  vagina  by 
means  of  a  cotton  tampon,  are  absorbed  very  rapidly,  as  Hamburger  showed  with 
regard  to  potassium,  iodine  15  per  cent.,  potassium  ferrocyanide,  9  per  cent.,  sali- 
cylic acid,  2  percent.,  potassium  bromide,  6  per  cent.,  litbion  10  per  cent.,  solu- 
tion.    These  substances  appear  in  tbe  urine  2  to  5  hours  after  their  application. 

Injections  into  the   Uterus. — Applications   of   Medicinal   Sub- 
stances to  the  Cervical  Canal  and  Cavity  of  the  Uterus. 

Fluid  substances  are  brought  into  contact  with  the  walls  of  the  cervix 
and  the  body  of  the  uterus  either  by  injections  or  by  the  application  of  a 
brush  or  small  tampons  of  linen,  etc.,  which  have  been  dipped  in  the 
fluids. 

Injections  and  irrigations  need  be  considered  only  with  reference  to  the 
cavity  of  the  body  of  the  uterus.  We  must  distinguish  between  the  in- 
troduction of  small  amounts  of  fluid  and  the  irrigation  of  the  uterus  with 
large  quantities. 

In  the  former  event  we  have  to  deal  with  strongly  acting  remedies, 
such  as  solutions  of  chloride  of  iron,  nitrate  of  silver,  tincture  of  iodme, 
which  are  applied  to  the  inner  surface  of  the  cavity,  either  to  check  hem  - 
orrhage  or  relieve  obstinate  endometritis.  This  plan  has  secured  adher- 
ents but  has  also  found  many  opponents,  who  reproach  it  with  the  produc- 
tion of  dangerous  and  even  fatal  accidents.  We  have  made  these  injections 
very  often,  and  believe  that  there  is  very  little  danger  if  proper  precautions, 
are  adopted.  But  they  can  often  be  replaced  by  other  methods  which 
are  not  open  to  such  objections.  We  have  therefore  restricted  their  em- 
ployment, but  very  often  use  the  innocuous  tincture  of  iodine  in  catarrhs, 
slight  hemorrhages,  and  as  a  disinfectant  after  curetting. 

Irrigation  is  performed  particularly  in  endometritis,  but  also  to  secure 
disinfection  in  all  forms  of  intra-uterine  treatment.  Thus,  this  procedure 
is  advisable  after  curetting,  before  the  introduction  of  tents  or  dilators, 
but  especially  after  their  removal,  after  extirpation  of  tumors  of  the  uter- 
ine cavity.  It  may  even  be  necessary  to  adopt  a  sort  of  permanent  irri- 
gation, as  in  gangrenous  processes  or  in  degenerated,  imperfectly  enucleat- 
ed fibromyomata. 

Recent  inflammatory  processes  constitute  a  contra-indieat  ion  unless  im- 
mediate danger   to   life   from  hemorrhage  renders  the  introduction  of  an 
haemostatic  imperative.     Ichorous  processes  may  also  necessitate  cleans- 
ing of  the  uterine  cavity. 
•   VOL.  VI.— 7 
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Flexions  and  versions  do  not  constitute  an  absolute  contra-indication^ 

if  the  cervical  canal  is  sufficiently  dilated  and  the  anomaly  can  be  cor- 
rected to  snch  an  extent  during  the  procedure  as  to  permit  of  the  free 
escape  of  the  fluid.  Some  writers  mention  an  unusual  irritability  of  the 
uterus  as  a  contra-indication.  This  is  said  to  occur  despite  the  non-exist- 
ence of  inflammatory  processes.  The  patient  re-acts  to  the  injection  by 
extremely  violent  uterine  colic,  vomiting,  attacks  of  spasm  and  syncope. 
It  is  always  well,  in  very  nervous  individuals,  to  keep  in  mind  tin;  possi- 
bility of  such  accidents,  and  to  begin  with  indifferent  or  slightly  irritant 
remedies,  such  as  tincture  of  iodine,  and  to  make  the  irrigations  under 
very  slight  pressure  and  at  the  temperature  of  the  blood. 

The  rule  holds  good  with  regard  to  both  methods  of  manipulation, 
that  the  cervical  canal  should  be  dilated,  if  its  lumen  does  not  suffice  for 
the  free  escape  of  the  fluid.  It  is  true  that  we  possess  very  narrow  in- 
struments which  will  pass  through  a  very  narrow  cervix  and  still  leave 
room  for  the  escape  of  fluid,  and,  as  a  matter  of  course,  they  must  be 


used  before  the  introduction  of  a  dilator.  But  in  all  other  cases  we  do 
not  see  why  the  canal  should  not  be  dilated  prior  to  the  irrigation,  if  it 
can  be  done  rapidly  and  without  danger.  Considerable  dilatation  is  not 
required,  and  this  can  be  effected  up  to  5  to  7  mm.  without  the  use 
of  force  by  means  of  solid  bougies.  If  a  thick  catheter  is  employed  for 
irrigation,  dilatation  is  really  effected,  as  it  is  with  bougies,  except  that 
it  is  more  violent  and  unmethodical. 

The  following  is  the  technique: 

For  the  injection  of  small  amounts  of  active  remedies  it  is  best  to  use 
Braun's  syringe  (Fig.  41);  this  is  made  of  hard  rubber,  with  the  excep- 
tion of  the  small  glass  cylinder. 

The  terminal  tube,  which  is  about  as  thick  as  an  uterine  sound  and 
curved  in  the  same  way,  has  a  small  lateral  opening  near  the  tip,  and  is 
fasteaed  by  a  screw  to  the  glass  cylinder.  The  syringe  is  apt  to  become 
defective  after  the  frequent  use  of  strong  caustics,  especially  of  chloride 
of  iron.  The  connection  of  the  terminal  tube  with  the  cylinder  and  the 
piston  is  especially  apt  to  suffer.     Immediate  cleansing  after  using  and 
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prolonged  immersion  in  water  serves  to  keep  it  in  good  order.  While  it 
is  being  used  the  small  opening  may  be  stopped  up  by  clots  or  mucus, 
and  we  may  thus  be  led  to  exert  too  strong  pressure  and  to  inject  the 
contents,  after  removal  of  the  obstruction,  too  rapidly  and  forcibly  into 
the  uterine  cavity.  The  patient  is  placed  in  the  lithotomy  position  or 
upon  the  side,  and  the  os  uteri  is  exposed  by  means  of  a  Sims  speculum. 
The  manipulation  may  also  be  made  without  exposure  of  the  os.  But 
this  is  less  advantageous,  since  the  escaping  fluid  then  enters  the  vagina, 
while  it  can  otherwise  be  absorbed  by  sponges  or  tampons.  Moreover,  as 
in  all  other  intra-uterine  manipulations,  disinfection  can  be  better  per- 
formed after  exposure  of  the  parts.  The  syringe  is  introduced  like  an 
uterine  sound,  and  the  fluid  is  then  injected  by  slowly  driving  the  piston 
home.  The  narrow  calibre  of  the  opening  prevents  the  rapid  discharge 
and  hence  prevents  rapid  distension  of  the  uterine  walls  with  corres- 
ponding increase  of  pressure.  During  the  injection  attention  must  be 
paid  to  the  outflow  from  the  cervix,  and  it  must  be  stopped  at  once  as  soon 
as  the  outflow  ceases.  The  removal  of  the  fluid  by  withdrawal  of  the 
piston  has  also  been  recommended.  As  a  rule,  not  more  than  3  to  10 
drops  should  be  injected,  and  this  is  easily  read  off  upon  the  small  piston  rod. 
Irrigations  of  the  uterine  cavity  have  been  especially  recommended  by 
B.  Schultze  in  endometritis.  He  first  dilates  the  cervical  canal  with  lam- 
inaria,  andj  by  occasional  application  of  his  dilator,  which  acts  in  a  sag- 
ittal direction,  maintains  tbe  dilatation  during  the  course  of  treatment. 
The  irrigations  are  made  in  the  knee -elbow  position,  and  the  portio  vagin- 
alis is  exposed  with  a  Sims  speculum.  Schultze  uses  simple  catheters, 
of  various  curvatures  and  thicknesses  (usually  5  mm.  diameter),  which 
have  anterior  and  lateral  openings.  The  irrigator  is  not  held  very  high. 
About  one  litre  of  fluid  is  used  at  each  application.  Schultze  generally  uses 
a  2  per  cent,  solution  of  carbolic  acid.  The  manipulation  must  be 
watched;  as  soon  as  the  outflow  of  fluid  is  obstructed,  the  canal  must  be 
somewhat  distended  by  means  of  the  catheter  and  the  pair  of  forceps, 
which  grasps  one  lip  of  the  cervix.  If  necessary,  a  dilator  is'  introduced. 
Various  instruments  have  been  devised  to  permit  the  unobstructed  escape 
of  fluid,  but  as  a  general  thing  they  have  been  abandoned,  especially  the 
doul >le  catheters,  whose  fenestra?  are  apt  to  become  plugged.  The  best 
instrument  is  the  Fritsch-Bozeman  catheter,  which  Schroeder  has  pro- 
vided with  fenestra1  at  the  tip.      (Fig.   4-2). 
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Irrigations  furnish  a  valuable  addition  to  our  therapeutic  armamentar- 
ium. Their  rational  and  methodical  application  is  sometimes  Followed 
by  astonishingly  rapid  recovery,  even  in  old  cases  of  catarrh.  But  in  many 
cases  they  leave  us  in  the  lurch,  and  the  treatment  is 

usually  more  protracted  and  annoying  than  other 
methods,  since  the  irrigations  must  often  be  used 
daily  or  every  other  day,  for  weeks.  Nor  are  they  as 
free  from  danger  as  Schultze  claims.  We  must  espe- 
cially guard  against  the  employment  of  too  strong  pres- 
sure. Very  violent  uterine  colic  and  even  symptoms 
of  peritoneal  irritation  are  observed  occasionally,  al- 
though no  precautions  have  been  overlooked. 

The  accidents  which  have  been  observed  after  intra- 
uterine injections  are  undoubtedly  due,  in  great  part, 
to  non-observance  of  the  contra-indications,  often  to 
imperfect  diagnosis  or  improper  technique.  In  recent 
times,  since  the  precautions  are  more  fully  understood, 
serious  accidents  are  rarely  reported.  But  individual 
peculiarities,  and  abnormalities  in  the  structure  of  the 
organ,  such  as  abnormal  dilatation  of  the  uterine  orifice 
of  the  tubes,  may  give  rise  to  dangerous  symptoms, 
though  we  may  be  unable  to  make  a  previous  diaguosis. 
Violent  uterine  colic  occurs  not  very  infrequently, 
usually  immediately  after  the  manipulation;  it  may  ap- 
pear later,  if  an  eschar-producing  substance  has  been 
employed. 

The  injection  is  occasionally  followed  by  extremely 
violent  pain,  pallor  of  the  face,  coldness  of  the  extremi- 
ties, a  feeling  of  syncope,  and  an  extremely  frequent 
and  small  pulse.  The  attack  may  subside,  or  it  may 
be  followed  by  uterine  colic,  by  a  mild,  occasionally 
severe  and  even  rapidly  fatal  peritonitis.  This  may 
occur  even  if  the  injection  has  not  been  followed  by 
such  marked  symptoms  of  shock. 

Finally,  sudden  death  has  also  been  observed,  attended  with  oppression 
and  pain  in  the  chest.  This  has  resulted  from  the  entrance  of  a  solution 
of  chloride  of  iron  into  the  open  veins  of  a  subinvoluted  uterus. 
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The  symptoms  of  shock  are  to  be  explained  by  the  sudden  forcible  dis- 
tension of  the  uterine  cavity  and  the  strong  action  of  irritant  solutions. 
The  entrance  of  fluid  into  the  peritoneal  cavity  through  tbe  tubes  also 
gives  rise  to  shock  and  to  peritonitis.  It  is  doubtful  whether  this  may 
also  result  from  the  pressure  of  the  fluid,  as  the  effect  of  the  injection 
itself,  into  the  substance  of  the  uterus  and  vessels.  On  the  other  hand 
it  is  certain  that  caustic,  irritant  fluids  may  give  rise  to  endometritis,  and 
that  the  inflammation  may  then  extend  through  the  substance  of  the 
uterus  to  the  peritoneum.  This  is  so  much  more  apt  to  occur  when  de- 
composition of  the  scurf  or  coagula  in  the  uterus  sets  in,  as  occurs  not 
infrequently  after  injections  of  chloride  of  iron.  Under  the  latter  circum- 
stances the  peritonitis  does  not  develop  acutely  after  the  injection. 

These  dangerous  symptoms  have  been  particularly  observed  when  im- 
proper apparatus  has  been  employed.  The  selection  of  the  remedy  also 
exerts  great  influence.  The  most  serious  accidents  have  been  noticed 
after  the  use  of  chloride  of  iron,  chloride  of  zinc,  or  nitrate  of  silver. 
Tincture  of  iodine  and  tannin  solutions  very  rarely  are  followed  by  un- 
pleasant symptoms. 

Perhaps  we  have  grown  too  bold  in  recent  times,  since  we  have  learned 
to  guard  against  so  many  hurtful  influences  by  careful  disinfection.  We 
must  therefore  lay  stress  on  the  fact  that  we  are  not  entirely  safe  against 
unpleasant  accidents,  after  the  use  of  strong  caustic  and  astringent  rem- 
edies, even  when  all  precautions  have  been  adopted.  Care  must  be  taken 
even  in  copious  irrigations  with  bland  fluids,  and  the  precautions  con- 
cerning the  escape  of  the  fluids,  etc.,  must  not  be  neglected.  The 
genesis  of  inflammatory  processes  after  injections  is  clear  in  great  part 
but  not  entirely,  and  so  long  as  this  is  the  case  we  are  confronted  by  an 
unknown  enemy.  The  thousands  of  cases  in  which  no  bad  effect  ensues, 
cannot  alter  our  opinion.  .1  priori  it  is  not  to  be  supposed  that  even  in  a 
more  innocent  manipulation  than  the  use  of  injections,  a  serious  accident 
should  not  occur  occasionally  among  the  thousands  of  cases. 

The  other  methods  of  applying  substances  which  have  been  dipped  in 
various  fluids  to  the  uterine  mucous  membrane,  are  less  frequently  at- 
tended by  unpleasanl  symptoms.  The  mode  of  application  to  the  cervical 
mucous  membrane  is  very  simple.  A  brush  which  has  been  dipped  into 
the  fluid  is  introduced  into  the  cervical  canal,  or  a  glass  rod  or  uterine 
sound  is  moistened  with  the  concentrated  remedy.     It'  the  internal  os  is 
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wide  and  the  entire  cavity  is  straight,  the  uterine  sound  or  a  brush  fas- 
tened to  a  long  handle  may  be  introduced  into  the  cavity  of  the  body  of 
the  uterus.  Even  in  this  way  a  sufficient  amount  of  the  fluid  will  come 
in  contad  with  the  mucous  membrane  of  the  body  of  the  uterus. 

But  if  these  favorable  conditions  are  not  present  (when  the  canal  is 
narrow  or  flexed),  and  if  a  larger  amount  of  the  remedy  must  be  applied 
to  effect  our  object,  other  methods  of  application  must  be  adopted.  A 
very  serviceable  plan  consists  in  the  introduction  of  an  instrument  like  a 
sound,  which  is  wrapped  in  absorbent  cotton  or  linen  and  dipped  in  the 
fluid.  Artificial  dilatation  of  the  cervix  is  often  necessary  or  at  least 
verv  useful  as  a  preliminary:  flexions  or  displacements  of  the  organ 
should  first  he  relieved  as  much  as  possible. 

Kristeller  recommends  a  quadrangular  flexible  sound  of  German  silver, 
with  two  narrow  and  two  somewhat  broader  sides,  which  increase  somewhat 
in  size  from  above  downwards.  This  sound  is  covered  with  a  hand  of  long- 
fibred  soft  cotton,  the  tip  being  first  encircled  and  the  cotton  then  twisted 
spirally  around  the  instrument  as  far  as  required.  The  individual  twists 
should  not  be  applied  too  firmly.  The  curvature  of  the  sound  and  the 
thickness  of  the  cotton  may  be  varied  according  to  circumstances.  A 
second  crutch-shaped  instrument,  in  whose  transverse  band  is  a  slit  which 
fits  the  sound,  is  employed  to  prevent  the  removal  of  the  cotton  on  the 
withdrawal  of  the  sound.  As  the  sound  is  removed  this  slit  is  passed 
over  the  free  portion  of  the  sound  as  far  as  the  cotton,  and,  while  push- 
ing the  crutch  gently  against  the  cotton,  the  sound  is  withdrawn  through 
the  slit, 

Kristeller  has  recommended  this  plan  for  tampons  of  the  uterus,  and 
also  for  the  applications  which  are  smeared  upon  the  cotton.  In  the 
former  the  entire  cotton  tent  is  moistened  with  glycerine,  in  the  latter 
those  parts  of  the  cervical  canal,  which  are  not  to  come  in  contact  with 
the  reined  v.  are  pencilled  with  glycerine  before  the  introduction  of  the 
sound. 

A  similar  method  of  applying  caustic,  astringent  or  irritant  fluids  to 
the  uterine  cavity  or  cervical  canal  has  recently  been  extensively  adopted. 
The  instrument  employed  is  a  flexible  wire  of  copper  or  aluminium, 
which  is  notched  for  6  to  T  cm.  of  the  uterine  extremity.  A  strip  of 
long-fibred  cotton  is  wound  around  this  part.  This  is  then  dipped  into 
the  solution  and  introduced  into  the  cavity  of  the  uterus  after  exposure 
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of  the  portio  vaginalis.  The  wire  is  first  curved  in  a  direction  which  cor- 
responds to  the  course  of  the  canal,  as  shown  by  introduction  of  the  sound. 
The  wire  is  allowed  to  remain  as  long  as  necessary  for  the  required  action 
of  the  remedy. 

If  the  cavity  of  the  body  of  the  uterus  is  alone  to  he  treated,  the  cer- 
vical canal  must  be  protected  by  a  cervical  speculum.  Small  bivalve  or 
cylindrical  specula  of  hard  rubber,  ivory,  etc.,  have  been 
devised  (Fig.  43.)  They  are  4  to  5  cm.  long,  and  provided 
with  a  suitable  handle  or  staff  for  introduction. 

Their  insertion  must  often  be  preceded  by  dilatation  of 
the  cervix.  The  speculum,  if  introduced  into  the  canal, 
at  least  protects  the  walls  against  direct  contact,  an  impor- 
tant element  in  the  application  of  strong  caustics,  because 
otherwise  the  chief  action  of  the  remedy  would  affect  the 
cervix. 

Fuming  or  ordinary  purified  nitric  acid  has  been  espe- 
cially employed.  In  chronic  catarrhs  with  considerable 
secretion,  in  subinvolution  of  the  uterus,  hemorrhages  and 
menorrhagias,  with  swelling  and  hyperplasia  of  the  mucous 
membrane,  this  remedy  often  furnishes  very  good  results, 
and,  if  the  necessary  precautions  are  adopted,  and  inflamma- 
tory conditions  are  not  present  in  the  vicinity  of  the  uterus, 
etc.,  is  devoid  of  danger.  In  gonorrhoeal  endometritis  it  is 
questionable  whether  the  treatment  should  not  be  more  vig- 
orous than  that  ordinarily  adopted.  If  the  infection  is  con- 
lined  to  the  uterus,  there  need  be  no  hesitation  in  acting  upon  the  diseased 
mucous  membrane  by  irrigation  or  cauterization.  But  in  most  cases  we 
have  to  deal  with  distinct  symptoms  of  implication  of  the  tubes  and  pel- 
vic peritoneum.  "Without  energetic  interference  we  may  expect  the  de- 
velopment of  protracted,  usually  not  thoroughly  curable  disease,  pyosal- 
pinx.  occlusion  of  the  fimbria,  secondary  cystic  degeneration  of  the  ovary 
(small  cysts)  and  pelvic  peritonitis.  Active  treatment,  on  the  other  hand, 
is  at  (ended  with  the  risk  of  a  severe,  acute  peritonitis.  In  such  eases  we 
have  recently  employed  repeated  cauterization  with  nitric  acid.  In  a 
nullipara  there  was  even  a  swelling  on  the  left  side  attended  with  pain, 
although  the  infection  was  of  short  duration.  The  result  was  extremely 
favorable.      In  this  case  conception  occurred  after  the  lapse  of  a  not  very 
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long  period.  But  our  experience  is  not  sufficiently  large  to  justify  as  in 
recommending  a  deviation  from  the  rules  generally  laid  down. 

Stenosis  of  the  canal  and  even  extensive  atresia  have  been  occasionally 
observed  after  cauterization.  We  can  guard  against  this,  on  the  one 
hand,  by  using  the  cervical  speculum,  on  the  other  hand,  by  keeping  the 
patient  under  observation  during  the  exfoliation  of  the  eschar  and  the 
subsequent  healing  of  the  wounded  surface,  by  testing,  from  time  to 
time,  the  permeability  of  the  canal  with  the  sound,  and,  if  necessary,  by 
dilating  it  with  bougies. 

The  application  of  medicaments  in  the  solid  form  to  the  mucous  mem- 
brane of  the  cervix  and  the  body  of  the  uterus  is  made  in  various  ways. 

Nitrate  of  silver  is  the  remedy  which  is  most  frequently  employed.  A 
long  caustic  holder  suffices  for  applications  to  the  cervix  (Fig.  44),  or 
the  solid  stick  is  introduced  with  the  aid  of  a  pair  of  forceps.  The  neigh- 
borhood of  the  os  uteri  and  portio  vaginalis  is  protected  by  cotton.  A 
special  apparatus  is  required  for  the  uterine  cavity.  Chiari's  instrument 
(Fig.  45)  consists  of  a  fenestrated  tube  containing  the  nitrate  of  silver,  and 
fastened  by  a  screw  to  a  hard  rubber  or  metallic  rod.  The  spoon-shaped 
cautery  holders  (Fig.  46)  —  long  silver  tubes  and  a  spoon,  which  are 
fastened  to  a  silver  wire — are  also  very  serviceable.  The  scoop,  in  which 
the  nitrate  of  silver  is  melted,  is  concealed  within  the  tube  and  then 
pushed  into  the  uterus. 

The  construction  and  use  of  Scanzoni's  apparatus  are  sufficiently  ex- 
plained by  Fig.   47. 

A  third  apparatus,  Martin's  so-called  uterus-pistol,  is  constructed  in 
such  a  way  that  after  its  introduction  a  piece  of  lunar  caustic  may  be  pro- 
jected into  the  uterine  cavity  and  there  allowed  to  dissolve  (Fig.  48). 
Other  substances  may  also  be  inserted  in  the  same  way.  Teutleben  re- 
commends the  introduction  of  pencils  of  pure  chloride  of  iron  by  means 
of  Chiari's  apparatus.  The  instrument  remains  in  position  until  the  iron 
has  dissolved  and  escaped  through  the  fenestra?.  We  have  introduced 
this  preparation  of  iron  with  the  uterus-pistol  and  have  obtained  very 
good  results  in  hemorrhages  and  subinvolution. 

Before  using  an  instrument  we  should  see  that  it  is  in  perfect  order. 
This  holds  good  especially  with  regard  to  the  spoon-shaped  porte-causti- 
que,  since  the  scoop,  whose  connection  with  the  wire  is  apt  to  be  attacked 
by  the  caustic,  may  be  left  behind  in  the  uterus.     If  the  cervix  is  narrow 
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it  should  be  first  dilated.  Larger  instruments  with  a  greater  amount  of 
nitrate  of  silver  may  then  be  introduced.  The  caustic  is  soon  surrounded 
by  an  eschar,  which  prevents  its  further  action  on  the  mucous  mem- 
brane. The  instrument  should  therefore  be  turned  a  number  of  times 
around  its  long  axis  or  be  pushed  to  and  fro.  It  must  be  kept  in  position 
for  3  to  5   minutes  before  the  caustic   has  melted.     The  brown  pulp, 


Q  ) 
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which  flows  from  the  os  uteri,  is  caught  by  means  of  cotton.  On  this  ac- 
count alone  it  is  advisable  to  use  a  speculum,  although  cauterization  may 
also  be  performed  without  the  aid  of  this  instrument.  The  cautery  holder 
is  introduced  in  the  same  way  as  the  uterine  sound. 

The  patients  often  complain  of  burning  during  and  after  the  cauteri- 
zation. Subsequently  they  suffer  not  infrequently  from  uterine  colic, 
which  is  sometimes  very  violent  and  may  last  12  to  2-i  hours.  A  grayish 
brown  or  sanguineous  discharge  appears,  and  as  soon  as  this  heroines  pro- 
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fuse  the  pains  subside;  abundant  losses  of  blood  are  rare.  We  have 
often  employed  these  cauterizations  and  have  never  observed  any  notable 
bad  results.  The  symptoms  mentioned  above  always  remained  within 
certain  limits.  The  exfoliation  of  the  eschar  and  the  increased  irritation 
i>(  the  mucous  membrane  persist  for  5  days  or  more,  and  it  is  not  advis- 
able to  make  more  than  two  applications  within  one  menstrual  interval. 
We  have  also  made  it  a  rule  to  keep  the  patient  in  bed  for  two  days. 
Caution  is  demanded  in  cases  of  considerable  version  and  especially  of 
flexion.  If  the  position  and  shape  of  the  uterus  can  not  be  improved, 
we  must  remain  satisfied  with  mild  applications,  and  in  pronounced  flex- 
ions must  desist  entirely.  This  is  also  true  of  inflammatory  affections  of 
the  vicinity  and  appendages  of  the  uterus.  The  cauterizations  are  indi- 
cated in  chronic  endometritis  corporis  with  swelling  of  the  mucous  mem- 
brane, menorrhagias  or  even  hemorrhages  in  the  intervals.  This  plan 
is  recommended  in  subinvolution  and  catarrh  of  the  organ  after  the 
termination  of  child-bed. 

These  cauterizations  are  also  employed  after  abortion  (1  to  2  weeks 
after  the  discharge  of  the  ovum),  when  bloody  or  blood-tinged  secretions 
are  caused  by  the  retention  of  portions  of  the  ovum  or  swelling  of  the 
mucous  membrane,  and  also  after  the  removal  of  soft  tumors  from  the 
cavity  of  the  uterus.  In  all  of  these  conditions  they  are  not  infrequently 
of  decided  benefit,  but  are  less  certain  than  injections  or  the  use  of  ni- 
tric acid. 

Becquerel  first  recommended  the  application  of  sticks  of  powders, 
which  were  prepared  by  the  addition  of  tragacanth.  He  used  suppositories 
of  tannin,  starch,  and  gum  tragacanth,  which  were  about  as  thick  as  a 
stick  of  lunar  caustic,  and  were  provided  with  a  thread  which  ran  longi- 
tudinally through  the  middle.  As  they  are  apt  to  break  it  is  well  to  add 
glycerine  to  the  mixture.  If  they  are  sufficiently  long  they  may  be 
pushed  not  alone  into  the  cervix  but  also  into  the  body  of  the  uterus  by 
means  of  a  pair  of  forceps:  this  requires  exposure  of  the  os  uteri.  The  in- 
dications are  similar  to  those  of  cauterization  with  nitrate  of  silver.  The 
irritation  is  generally  greater,  and  appeared  to  us  to  last  longer  than  after 
the  use  of  lunar  caustic.  The  measures  required  after  their  application 
are  the  same  as  in  the  previously  mentioned  manipulations.  Sesquichloride 
of  iron,  oxide  of  zinc,  sulphate  of  copper,  sulphate  of  zinc,  and  acetate  of 
lead  may  be  employed  in  the  same  way.      Martin  recommends  that  these 
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sticks  be  made  of  the  substances  mentioned,  with  pulv.  althea?  and  glyce- 
rine. They  should  be  2  to  3  cm.  long  and  inserted  with  the  aid  of  the 
uterus-pistol. 

Powders,  such  as  calomel  and  alum,  have  also  been  applied  to  the 
mucous  membrane  of  the  cervix  by  means  of  similar  apparatus. 

Fraenkel  recommends  sticks  of  pure  alum  in  catarrh  of  the  cervix  and 
body  of  the  uterus,  subinvolution,  and  pyometra.  * 

^Numerous  cases  of  dangerous  and  fatal  accidents  after  injections  have 
been  reported  in  former  and  recent  times.  Autopsies  have  shown  that 
the  solution  entered  the  abdominal  cavity  through  the  tubes.  In  Ceder- 
skjoeld's  case,  in  which  chloride  of  iron  also  entered  the  pelvic  veins,  and 
the  inferior  vena  cava  as  far  as  the  right  heart,  death  from  thrombosis 
rapidly  followed;  the  instrument  employed  and  the  amount  of  fluid 
injected  are  not  mentioned.  The  uterus  was  sub-involuted  and  ves- 
sels were  found  which  were  open  towards  its  cavity.  In  Kern's  case, 
which  terminated  fatally  from  peritonitis,  a  solution  of  chloride  of  iron 
was  injected  by  means  of  an  ordinary  uterine  syringe  (!)  In  my  case  an 
elastic  catheter  and  a  sort  of  clap  syringe  Avere  used.  The  uterus  was 
very  flabby  and  thin  walled.  Thomas  observed  very  frequent  pulse. 
collapse  and  agonizing  pain  after  the  injection  of  equal  parts  of  sulphate 
of  iron  and  glycerine;  mild  peritonitis  followed.  Cory  (Trans,  of  Lond. 
Obst.  Soc.  XXI,  880,  p.  51)  reports  the  following  case:  hemorrhage  for 
more  than  2  months  after  abortion,  after  remnants  of  the  ovum  had  been 
discharged.  Injection  of  chloride  of  iron  (1  :  10)  with  Higginson's  syringe, 
containing  38  gr.  of  fluid.  After  the  2nd  injection  collapse  and  death. 
An  open  tumor  on  the  anterior  wall  of  the  uterus,  composed  of  degener- 
ated villi,  which  penetrated  nearly  to  the  serous  membrane.  Left  tube 
of  a  black  color.  Small  amount  of  black  fluid  and  clots  which  contained 
sulphate  of  iron,  etc.,  in  Douglas's  cul-de-sac. 

Engelman  reports  a  case  of  sudden  death,  five  minutes  after  injection 
of  60  grm.  iodine  in  a  case  of  fibroma;  nothing  found  in  abdominal  cav- 
ity. 

'Viilal,  in  his  experiments  mi  corpses,  found  that  fluid  entered  the  tubes  and 
uterine  vessels,  only  after  forced  injections.  Hennig  corroborates  this  statement. 
Klemm  found  that  if  the  cervix  was  ligated  a  moderate  pressure  will  drive  the 
fluid  through  the  tuhes.  It  entered  the  veins  of  the  uterus  and  broad  ligaments 
even  more  readily. 
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It  is  evident  that  imperfect  technique  was  the  chief  factor  in  these  se- 
rious accidents,  though  this  cannot  be  proven  with  regard  to  all  cases. 
The  experiments  on  the  cadaver  show  thai  cut  ranee  into  the  tubes  takes 
place  only  after  considerable  pressure  and  that,  under  ordinary  circum- 
stances, especially  when  the  lumen  of  the  cervical  canal  is  normal,  this  is 
hardly  possible.  Yet  we  are  unable  to  determine  whether  unusual  condi- 
tions are  not  present  in  any  given  case.  Weber  observed  considerable  dila- 
tation of  the  abdominal  opening  of  the  tubes  in  two  cadavers;  in  one  it  was 
as  large  as  a  raven's  quill,  in  the  other  it  admitted  the  little  finger.  Bis- 
choff  also  found  a  funnel-shaped  dilatation  of  the  left  tubal  opening. 
Schwarz  found  that  the  introduction  of  a  solution  of  chloride  of  iron, 
nitrate  of  silver  or  tincture  of  iodine  into  the  abdominal  cavity  of  dogs, 
did  not  even  give  rise  to  an  adhesive  inflammation.  But  these  experi- 
ments do  not  decide  the  question  at  issue.  Injurious  substances  are 
very  apt  to  be  carried  along  by  the  injection  fluid  in  its  passage  through 
the  tubes. 

Application  of  Pessaries  and  Similar  Instruments  in  the  Vagina. 

These  instruments  are  applied  either  to  replace  simple  descent  and  pro- 
lapse of  the  uterus  and  vagina  or  to  correct  versions  and  flexions. 

The  pessaries,  which  are  used  for  descent  and  prolapse  of  the  uterus 
and  vagina,  may  not  be  introduced  into  the  vagina  until  the  chief  compli- 
cations of  these  conditions,  particularly  ulcerations  and  inflammatory  irri- 
tation, are  relieved.  All  pessaries  possess  the  great  disadvantage  of  irrita- 
ting the  vaginal  mucous  membrane,  usually  producing  a  foul-smelling  se- 
cretion which  is  with  difficulty  kept  in  check.  Spontaneous  recovery  rarely 
occurs  during  their  use;  on  the  contrary  larger  pessaries  must  often  be  in- 
troduced in  order  to  maintain  the  reposition.  In  addition  they  sometimes 
give  rise, though, as  a  rule,only  when  improperly  applied,  to  ulcerations,  per- 
forations, fistula?,  parametritis  and  peritonitis.  Certain  anatomical  changes 
must  result  from  the  distension,  pressure,  etc.,  even  if  the  pessary  is  proper- 
ly applied.  In  our  opinion  the  instrument  is  merely  a  makeshift,  since 
every  prolapsus,  unless  caused  by  a  tumor,  is  curable  by  operation.  The 
indications  for  the  use  of  the  pessary  in  prolapse  are  only  furnished  when 
local  and  general  morbid  conditions  prevent  the  operation.  This  is  also 
prevented  by  old  age,  although  we  have  successfully  performed  it  at  an 
advanced  age. 
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The  introduction  of  a  pessary  into  the  vagina  must  be  preceded  by  the 
reposition  of  the  prolapse.  This  generally  occurs  spontaneously  in  quiet 
dorsal,  lateral  or  knee-elbow  position.  In  order  to  perform  manual  repo- 
sition the  tip  of  the  tumor  is  grasped  by  the  tips  of  the  fingers  and  pushed 
through  the  introitus  like  a  hernia.  If  this  meets  with  considerable  re- 
sistance on  account  of  inflammation  or  cedema,  assistance  is  afforded  by 
quiet  position,  support  of  the  prolapse,  and  cold  compresses.  After  hav- 
ing tried  all  sorts  of  pessaries  for  a  long  time  we  have  finally  returned, 
at  least  in  the  large  majority  of  cases,  to  the  old  ring  pessary  (Fig.  49). 
The  simplest  possible  apparatus  is  rendered  necessary  by  the  fact  that 
we  have  to  deal  chiefly  with  working  people,  who  are  in  part  not  intelli- 
gent enough,  in  part  are  able  to  spend  little  time  and  money  upon 
themselves.     Apart  from  these  considerations  the  ordinary  round  pessary 


appears  to  us  to  be  the  most  serviceable.  In  some  cases  an  oval  pessary 
(Fig.  50)  furnishes  good  results.  A  solid  india-rubber  instrument  is 
very  convenient,  and  is  also  advantageous  on  account  of  its  yielding  char- 
acter, though  this  is  very  limited.  The  unpleasant  feature  is  the  ten- 
dency to  decomposition,  so  that  a  discharge  is  usually  produced.  Pro- 
chownik's  hard  rubber  pessaries  are  very  light,  smooth  and  clean. 

Much  depends  upon  the  opening  in  the  ring.  As  a  general  thing  the 
opening  should  be  large,  though  everything  depends  on  the  condition  of  the 
vaginal  walls.  If  the  latter  are  very  corrugated  and  flabby,  so  that  they  push 
through  the  opening,  the  latter  must  be  correspondingly  smaller.  In  slight 
prolapse  when  the  vagina  is  still  rigid  to  a  certain  extent,  we  can  effect  our 
purpose  occasionally  with  the  aid  of  Mayer's  rubber  ring  and  lever  pes- 
saries, which  will  be  described  later.  The  so-called  eccentric  ring  pes- 
saries (Fig.  51)  (with  a  non-central  opening,  the  narrower  rim  corres- 
ponding to  the  side  towards  which  the  opening  is  placed)  are  advantag- 
eous in  those  cases  in  which  the  body  of  the  uterus,  after  its  reposition, 
curves  strongly  towards  the  concavity  of  the  sacrum    and  can  not  be 
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brought  in  another  position.  Prochownik  prefers  them  in  general  be- 
cause they  possess  a  thicker  part  which  fits  into  the  capacious  vault  of  the 
vagina,  while  the  thinner  part  corresponds  better  to  the  anterior  portion 
of  the  vagina,  where  pressure  upon  the  urethra  and  symphysis  are  to  be 
avoided. 

Very  good  results  are  obtained,  especially  in  isolated  prolapse  of  the 
anterior  vaginal  Avail  (cystocele),  from  Schatz  and  Prochownik's  pessa- 
ries (Fig.  b'2),  which  are  provided  with  openings  for  the  escape  of  the 
secretion.     They  are  made  of  hard  rubber. 

The  instruments  are  introduced  in  the  lithotomy  position.  "With  one 
hand  the  physician  separates  the  labia,  carefully  pushes  the  hair  aside, 
and  places  the  pessary,  which  has  been  lubricated  with  oil  or  glycerine, 


oblicpiely  within  the  introitus,  so  that  the  opening  of  the  urethra  is  left 
untouched.  In  its  passage  through  the  introitus  the  ring  is  pressed 
firmly  against  the  perineum.  With  a  somewhat  rolling  movement  the 
ring  is  then  pushed  rapidly  through  the  introitus.  When  it  is  within 
the  vagina  it  is  followed  by  a  finger  and  placed  in  such  a  position  that 
one  surface  is  directed  towards  the  posterior  vaginal  wall.  Special  care 
must  be  taken  that  the  posterior  rim  of  the  instrument  is  not  situated  in 
the  anterior  vaginal  vault,  and  thus  presses  the  cervix  against  the  sacrum. 
If  this  happens  the  curved  index  finger  is  passed  into  the  opening,  -rasps 
the  posterior  part  of  the  ring,  draws  it  down  in  order  to  free  the  portio 
vaginalis,  and  then  pushes  it  up  behind  the  latter.  At  the  same  time 
the  anterior  portion  of  the  instrument  may  be  pushed  upwards.  The 
improper  position  is  assumed  more  readily  by  small  instruments.  After 
the  ring  is  in  position  the  tension  of  the  vaginal  walls  is  examined. 
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Ill 


This  should  not  be  great.  Nor  may  the  patient  complain  of  consider- 
able pain,  pressure  on  the  rectum  or  bladder.  She  is  allowed  to  bear 
down  and  walk  about,  and  an  examination  is  then  made.  The  patient 
must  be  kept  under  observation  for  a  few  days  while  she  is  attending  to 
her  usual  duties.  Lukewarm  irrigations  of  the  vagina  with  some  disin- 
fectant should  be  made  daily.  The  instrument  is  removed  every  4  to  5 
weeks  and  cleaned,  the  vagina  is  examined,  and  the  pessary  again  intro- 


duced. Its  introduction  by  the  patient  or  some  ignorant  midwife  should 
be  prevented. 

Gariel's  air  pessary  consists  of  an  oval  rubber  bag  (Fig.  53),  which 
is  connected  with  a  tube  (b)  and  a  second  bulb  which  is  used  to  distend 
the  first  one.  After  the  introduction  and  distension  of  (a),  the  stop- 
cock at  (/)  is  closed,  and  the  bulb  (c)  is  then  removed. 

This  simple  bag  is  now  replaced  by  ring  pessaries  of  the  ordinary  shape; 
even  the  central  opening  is  retained  (Fig.  54).  Some  are  unconnected 
with  a  tube.  They  are  either  filled  hermetically  with  air  or  are  filled 
through  an  opening  in  the  ring  itself. 

These  very  elastic  instruments  are  occasionally  very  useful    in  slight 
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prolapsus,  in  well-to-do  patients,  and  during  pregnancy.  The  simple  air 
bag  may  be  introduced  by  the  patient,  so  that  it  need  not  be  retained  at 
night. 

The  hysterophore,  combined  with  a  pelvic  belt,  is  intended  to  replace 
the  apparatus  just  described  when  the  prolapsus  is  so  great,  and  the  re- 
laxation or  imperfections  of  the  soft  parts  are  so  marked,  that  the  ordin- 
ary instruments  no  longer  find  a  support.  The  belt  is  either  inelastic  or 
possesses  a  spring.  When  this  no  longer  finds  the  necessary  support,  it 
may  be  provided  with  suspenders.  In  Breslau's  hysterophore  (Fig.  55) 
elastic  bands,  which  are  fastened  by  means  of  buttons,  pass  anteriorly 


and  posteriorly  from  the  belt.  These  unite  in  a  sort  of  disk,  made  of 
leather  or  rubber,  from  which  rises  a  stem  that  supports  the  pessary  pro- 
per. 

In  Scanzoni's  modification  of  Roser's  apparatus  (Fig.  56)  the  pelvic 
belt  possesses  a  shield  which  corresponds  to  the  edge  of  the  symphysis. 
With  this  is  connected  a  curved  stirrup,  the  end  of  which,  inserted  into 
the  vagina,  bears  the  pessary.  The  stirrup  may  consist  of  a  steel  spring, 
carrying  a  sort  of  oval  cushion  which  is  applied  to  the  anterior  vaginal 
wall,  lifts  the  latter  and  presses  it  against  the  symphysis.  Or  the  stirrup 
is  composed  of  an  inelastic  metal  rod,  which  carries  any  pessaiw  desired. 
The  stirrup  may  also  be  divided  into  two  parts;  the  upper  part,  which 
is  fastened  to  the  cushion  over  the  symphysis,  may  be  moved  up  and 
down,  i.  e.  lengthened  or  shortened  by  means  of  a  hinge.  United  to  this 
by  a  joint  which  permits  of  lateral  motion  is  the  metallic  rod  which  sup- 
ports the  pessary. 

The  same  rules  hold  good  concerning  the  application  of  these  insfcru- 
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ments  as  of  simple  pessaries.  The  patients  are  kept  under  observation 
for  several  clays,  and  the  hysterophore  is  modified  according  to  the  results 
of  our  examination.  The  belt,  stirrup,  spring  or  inelastic  metallic'  rod, 
and  particularly  the  pessary,  must  be  adapted  to  each  individual  case. 
Our  objects  will  often  be  attained  if  we  take  sufficient  pains  and  carefully 
instruct  the  patient  in  the  use  of  the  instrument.  But  this  is  not  always 
true.  Thus,  unconquerable  obstacles  are  often  created  by  very  marked  re- 
laxation of  the  vaginal  walls,  especially  the  posterior  wall,  and  which  is 
sometimes  complicated  by  prolapse  of  the  rectum. 

In  such  cases,  and  also  in  very  old  people,  in  marked  prolongation  of 
the  cervix  (if  an  operation  is  refused),  in  prolapse  resulting  from  tumors, 


we  may  employ  a  simple  perineal  cushion.  These  consist  of  variously 
long  (extending  beyond  the  anus  if  the  rectum  is  also  prolapsed)  and 
broad  cushions  of  wood,  gutta  percha,  hair  covered  with  rubber  and  rub- 
ber balls  distended  with  air. 

These  cushions  are  connected  with  a  pelvic  belt  by  means  of  straps  and 
rubber  bands.  The  cushion  covers  the  introitus  and  perineum,  and  is  in- 
tended to  prevent  or  at  least  impede  the  exit  of  the  vaginal  walls  and 
uterus  from  the  vulva.  A  T. -bandage,  to  which  a  cushion  or  sponge  is 
fastened,  may  be  used  as  an  imperfect  substitute. 

Simple  rubber  rings,  particularly  the  so-called  Mayer  ring  (Fig.  5T), 
and  sometimes  eccentric  pessaries,  are  employed  in  normal  positions  of 
the  enlarged  uterus,  and  also  in  versions  and  flexions,  even  if  the  uterus 
has  not  been  replaced.  The  object  sought  for  was  to  diminish,  by  means 
of  a  support,  the  symptoms  which  were  caused  by  the  weight  of  the  en- 
larged organ,  and  to  produce  a  certain  degree  of  fixation  of  the  uterus. 
It  cannot  be  denied  that  Mayer's  ring  sometimes  produces  considerable 
relief  in  cases  of  old  enlargement  with  normal  position  of  the  uterus,  but 
it  is  difficult  to  give  an  accurate  description  of  the  cases  in  which  this 
happens.  But  it  will  sometimes  pay  to  make  the  application  in  simple 
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enlargement,  which  is  associated  with  a  feeling  of  bearing  down,  pains  in 
the  groins  and  small  of  the  back.  Furthermore,  we  have  sometimes  ob- 
tained decided  benefit  from  the  introduction  of  a  ring  in  anteversions 
(rarely  anteflexion*),  associated  with  enlargement  of  the  uterus  and  annoy- 
ing pressure  on  the  bladder,  although  the  position  of  the  uterus  was  not 
improved.  Successful  cases  of  this  kind  are  not  common.  We  remem- 
ber only  two  cases  of  pure  anteversion  of  the  uterus  with  enlargement. 
in  which  the  result  was  a  brilliant  one,  inasmuch  as  all  the  symptoms 
disappeared  at  once.  In  the  menorrhagia  of  anteversions,  with  coincident 
enlargement  of  the  uterus,  the  ring  also  appeared  occasionally  to  have  a 
favorable  effect. 

It  is  also  successful  in  some  cases  of  retroflexion,  with  or  without  re- 
troversion, in  which  permanent  retention  cannot  be  secured.  At  least 
the  subjective  symptoms  and  hemorrhage  are  relieved  in  individual  cases. 
We  would  here  recommend  simple  rubber  rings,  in  which  the  diameter  of 
the  cylinder  constituting  the  ring  is  not  too  small.  In  using  ordinary  lever 
pessaries  the  relatively  thin  stirrup  presses  into  the  substance  of  the 
uterus,  and  thus  increases  the  flexion  or  produces  a  groove  in  another  sit- 
uation. In  cases  of  unusual  softness  and  flaccidity  of  the  uterine  walls  we 
have  seen  good  effects  from  eccentric  pessaries,  especially  in  checking  the 
abundant  hemorrhages.  We  attribute  the  good  effects  to  the  pressure 
and  the  consequent  irritation,  less  to  the  often  very  slight  rectification 
of  the  displacement.  The  introduction  of  a  simple  rubber  ring  filled 
with  air,  or  a  Gariel  air-bag  in  the  posterior  vaginal  vault,  occasionally  ex- 
ercises a  favorable  influence.  Good  effects  have  even  been  obtained  from 
the  introduction  of  small  round  cotton  tampons  or  sponges. 

In  parametritis  and  pelvic  peritonitis,  after  the  acute  stage  has  run  its 
course,  great  relief  of  the  symptoms,  especially  of  the  pain  in  the  back 
and  abdomen,  and  the  bearing  down,  is  sometimes  produced,  by  the 
introduction  of  a  pessary.  This  effect  is  probably  owing  to  the  fact  that 
the  sensitive  ligaments  are  no  longer  dragged  upon.  In  addition,  the 
restoration  of  increased  pressure  within  the  vagina  may  also  be  advan- 
tageous, especially  if  the  introitus  is  soft  and  the  vaginal  sphincters  very 
insufficient.  Under  such  circumstances  tampons  are  first  used,  and  then 
soft,  yielding  pessaries  are  introduced  tentatively.  Ring  pessaries  filled 
with  air  are  suitable  for  such  cases. 

The  instruments  under  consideration  are  often  employed  because,  in 
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certain  cases,  they  render  permanent  the  reposition  of  the  retroverted  or 
retrofiexed  uterus  which  has  been  effected  by  other  means. 

The  reposition  of  the  displaced  organ  may  be  effected  with  the  finger 
or  by  means  of  instruments.  If  the  uterus  lias  rigid  walls  the  organ 
may  sometimes  be  replaced  by  merely  pushing  the  cervix,  with  the 
finger,  against  the  sacrum.  If  this  does  not  suffice,  rectification  of  the 
position  by  means  of  combined  manipulation  becomes  necessary.  The 
position  which  we  have  recommended  for  abdominal  palpation  (trunk 
horizontal,  thighs  flexed  at  right  angles  to  the  couch)  is  especially  service- 
able for  our  purpose.  If  necessary  an  anaesthetic  may  be  administered 
in  order  to  produce  further  relaxation  of  the  abdominal  walls.  The 
bowels  and  bladder  must  be  emptied.  The  finger  which  is  introduced 
into  the  vagina  either  pushes  back  the  portio  vaginalis  or  first  passes  into 
the  posterior  vaginal  vault  and  pushes  the  fundus  uteri  upwards;  after 
this  has  been  done  to  a  certain  extent,  the  manipulation  is  performed  upon 
the  cervix.  The  hand  which  rests  on  the  abdominal  walls  attempts  to 
reach  the  promontory  of  the  sacrum  with  the  tips  of  the  fingers,  searches 
for  the  fundus  in  this  position  or  in  the  lateral  portions  of  the  pelvis,  and 
then  attempts  to  reach  the  posterior  surface  of  the  body  of  the  uterus. 
This  is  pushed  forwards,  while  the  finger  of  the  other  hand  pushes  the 
portio  vaginalis  backward.  If  the  external  hand  reaches  the  posterior 
surface  of  the  uterus,  reposition  is  assured,  provided  that  adhesions  are 
not  present.  Reposition  is  effected  still  better  if  one  or  two  fingers  are 
introduced  into  the  rectum,  and  the  thumb  into  the  vagina.  The  former 
push  the  fundus  upward  and  forward,  the  latter  pushes  the  cervix  back- 
ward. The  outer  hand  seeks  the  posterior  surface  of  the  uterus  and 
draws  or  pushes  this  forward.  At  the  same  time  we  obtain  positive  in- 
formation concerning  obstructions  and  adhesions.  An  anaesthetic  musl  be 
administered  in  difficult  cases  and  in  sensitive  individuals.  A  pair  of  for- 
ceps, which  grasps  the  portio  vaginalis  and  draws  it  downwards  and  back- 
wards, is  very  serviceable.  This  traction  renders  it  much  easier  for  the 
finger,  which  has  been  introduced  into  the  vagina  or  rectum,  to  reach 
the  posterior  surface  of  the  uterus  and  push  it  forwards.  When  this  has 
been  done  the  index  linger  in  the  vagina,  or  the  thumb  (which  has  been 
introduced  into  the  vagina  at  the  same  time  that  the  linger  has  been  in- 
serted into  the  rectum),  pushes  the  cervix  backwards  and  upwards.  If  the 
walls  of  the  uterus  are  somewhat  rigid,  the  organ  may  be  replaced  with  the 
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foroeps  alone,  by  drawing  the  cervix  at  first  downwards  and  backwards, 
then  pushing  i1  upwards  and  backwards.  Reposition  is  Boraetimei  facili- 
tated in  the  lateral,  tatero -abdominal  and  knee-elbow  positions.  The 
outer  hand  then  encounters  greater  difficulty  in  reaching  the  posterior 
surface  of  the  organ,  but  this  can  usually  be  done.  The  assumption  of 
the  simple  knee-chest  position  for  spontaneous  reposition  or  at  least  im- 
provement of  the  displacement,  is  not  inadvisable,  since  it  is  apt  to  in- 
crease the  retroversion.  The  bladder  and  viscera  sink  and  carry  with 
them  the  cervix,  which  meets  with  no  obstruction.  The  promontory 
often  opposes  a  change  in  the  position  of  the  fundus.  If  a  Sims  specu- 
lum is  introduced,  and  the  posterior  vaginal  is  raised,  the  cervix  is  pushed 
towards  the  perineum  and  the  fundus  moves  upwards.  The  entrance  of 
air  into  the  vagina,  which  takes  place  at  the  same  time,  is  not  the  cause 
but  the  effect  of  the  upward  movement  of  the  uterus.  Complete  reposi- 
tion of  the  organ  in  the  knee-chest  position  takes  place  with  certainty 
only  after  pressure  on  the  fundus  through  the  rectum,  or  distension  of 
the  latter  with  water  or  air,  or  traction  downwards  and  backwards  upon 
the  cervix  with  forceps.  In  individuals  in  whom,  despite  the  mobility  of 
the  retroversion,  a  ring  is  not  tolerated,  the  knee-chest  position  should  be 
assumed  several  times  a  day  for  5  to  20  times,  and  the  anus  distended 
with  the  finger  or  a  small  cylindrical  speculum  until  the  rectum  is  distended 
with  air.  In  addition,  -J  to  1  litre  water  should  be  introduced  daily  into 
the  rectum  in  this  position  and  retained  as  long  as  practicable.  This 
also  serves  to  secure  soft  evacuations. 

In  difficult  cases  Schultze  recommends  temporary  dilatation  of  the  cer- 
vix with  laminaria,  then  introduction  of  the  linger  into  the  uterine  cav- 
ity, and  replacement  by  its  aid. 

As  a  general  thing  the  sound  should  not  be  employed  to  replace  the 
uterus.  If  the  retroversion  is  the  result  of  flaccidity,  the  diagnosis  and 
reposition  are  almost  always  very  easy  and  the  use  of  the  sound  superflu- 
ous. But  in  difficult  cases,  the  condition  of  the  ligaments  and  uterine 
appendages  must  first  be  determined  by  careful  rectal  exploration,  before 
we  may  think  of  mechanical  treatment.  If  such  an  exploration  is  made. 
the  uterus  may  be  replaced  at  the  same  time.  But  reposition  with  the 
sound  does  not  cud  the  matter.  The  hand  upon  the  abdomen  must  then 
attempt  to  pass  to  the  posterior  surface  of  the  uterus,  in  order  to  convince 
ourselves  that  the   organ  is  in  proper  position.     In  this  examination  a 
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part  of  the  manipulation  that  is  required  by  the  manual  reposition  is 
necessary.  We  consider  the  sound  as  never  suitable  for  a  first  replace- 
ment. It  is  better  to  administer  an  anaesthetic,  after  which  the  uterus  is 
easily  restored  to  position,  unless  adhesion  and  retraction  of  the  ligaments 
render  it  impossible.  In  very  sensitive  individuals  the  use  of  the  sound 
is  permissible  when  the  reposition  must  be  frequently  repeated.  But 
the  methods  described  above  will  usually  render  this  unnecessary  even 
for  the  inexperienced  physician.  The  rupture  of  adhesions  by  means  of 
strong  steel  sounds,  as  performed  by  Erich,  is  to  be  utterly  deprecated. 
Indeed,  it  may  be  doubtful  whether  a  fixed  retroversion  should  be  sub- 
jected to  any  considerable  attempt  at  reposition,  even  by  the  hand  alone. 
The  displacement  is  very  often  owing  to  the  fact  that  the  posterior  layer 
of  the  broad  ligament  is  adherent  to  the  posterior  pelvic  Mall  or  that  the 
degenerated  tube  or  ovary  is  adherent  posteriorly.  In  such  cases  an  at- 
tempt would  be  useless  and  not  free  from  danger.  Even  when  the  body 
of  the  uterus  is  adherent  to  the  rectum  or  other  part  of  the  posterior  pel- 
vic wall,  the  results  are  generally  unsuccessful.  The  process  is  almost 
always  extensive  and  severe,  and  the  tubes  and  ovaries  are  very  often 
affected.  The  uterine  displacement  is  only  a  part-symptom,  a  sequel, 
which  perhaps  causes  an  aggravation  of  the  symptoms.  Rut  the  latter 
are  due  chiefly  to  the  other  pathological  conditions  and  will  not  be  re- 
lieved by  rectification  of  the  malposition,  indeed  they  may  even  be  in- 
creased by  violent  procedures.  It  is  only  when  isolated  bands  of  adhes- 
ions can  be  easily  separated  and  the  tube  can  be  recognized  with  certainty 
as  undilated,  that  we  would  recommend  separation  of  the  adhesions  by 
passing  the  hand  downwards  along  the  posterior  surface  of  the  uterus. 

Reposition  usually  converts  retroversion  into  anteversion,  retroflexion 
into  anteflexion.  Hodge's  lever  pessary  (Figs.  58,  59and  60)  furnishes  a 
very  good  means  of  keeping  the  uterus  permanently  in  the  new  position. 
These  pessaries  may  be  made  of  cellulose,  gutta  percha,  nickel,  alumin- 
ium, hard  rubber,  thick  copper  or  aluminium  wire  covered  with  rubber. 
Those  of  hard  rubber  are  very  clean  and  smooth.  The  shape  varies  ex- 
tremely, but  is,  in  general,  an  oval  or  elongated  quadrangle  with  rounded 
angles.  The  horse-shoo  shape,  in  which  the  pessary  is  open  anteriorly, 
has  been  abandoned  on  account  of  the  pressure  against  the  anterior  vag- 
inal wall.  The  anterior  and  posterior  parts  often  vary  in  width.  If  the 
pubic  part  is  too  narrow,  it  sinks  deeper  into  the  introitus  'luring  walk- 
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in<;-  and  standing  and  thus  produces  a  very  annoying  sensation;  if  the 
pubic  extremity  is  too  wide  it  presses  the  vagina  too  firmly  against  the 
bones,  and  thus  is  apt  to  produce  necrosis  from  pressure.  The  calibre  of 
the  cylinder  constituting  the  ring  is  often  too  small,  and  a  deep  furrow 


may  then  be  pressed  into  the  tissues.  The  essential  feature  of  the  instru- 
ment is  the  curvature  of  the  anterior  and  posterior  parts  above  the  level 
of  the  middle  portion.     In  some  the  curvature  is  in  an  upward  direction, 


both  anteriorly  and  posteriorly;  more  frequently  the  posterior  part  is 
curved  upwards,  and  the  anterior  part  is  curved  downwards  or  remains  in 
the  plane  of  the  middle  portion.  The  anterior  transverse  piece  may  also 
have  a  posterior  curvature,  in  order  to  avoid  pressure  on  the  urethra.    An 
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upward  curve  of  the  anterior  extremity  is  apt  to  flex  the  urethra  and  thus 
produce  difficulty  in  micturition.  The  degree  of  curvature  also  varies 
greatly.  It  may  be  so  marked  at  both  ends,  that  a  middle  portion  can 
hardly  be  said  to  exist,  or  there  is  a  very  steep  curve  posteriorly,  so  that 
this  part  is  almost  at  right  angles  to  the  middle  piece. 

Different  views  are  entertained  concerning  the  mode  of  action  of  lever 
pessaries.  Some  believe  that  a  lever  effect  is  actually  produced.  A  well- 
applied  pessary  is  mainly  supported  by  the  elastic  vaginal  wall  and  the 
levator  ani.  The  middle  piece  receives  its  support  on  the  posterior  vag- 
inal wall  (Emmet),  or  on  the  latter  through  the  medium  of  the  levator  ani 
(Prochownik),  and  this  forms  the  fulcrum.  The  intra-abdominal  press- 
ure, which  acts  chiefly  through  the  anterior  vaginal  wall,  pushes  the  long 
anterior  arm  of  the  lever  downwards.  This  is  opposed  by  the  resistance 
of  the  tense  levator  ani,  which  acts  upon  the  short  arm  of  the  lever  in  the 
posterior  vaginal  vault.  The  portio  vaginalis  is  drawn  backwards  by  the 
upper  extremity  of  the  instrument  and  is  forced  behind  the  middle  of  the 
pelvis.  Contact  of  the  pessary  with  the  bones  (symphysis,  rami  of  the 
pubis)  does  not  come-  into  question,  according  to  Prochownik,  and  in- 
deed must  be  carefully  avoided,  as  it  could  not  be  tolerated  by  the  pa- 
tient for  any  length  of  time. 

If  the  pelvic  peritoneum  is  in  good  condition  and  the  vagina  is  elastic, 
the  pessary,  kept  in  position  by  soft  parts  alone,  may  maintain  the  uterus 
in  its  normal  position.  But  such  conditions  are  not  common.  On  the 
contrary,  in  the  retroversions  due  to  relaxation,  which  form  the  principal 
contingent  for  mechanical  treatment,  not  alone  the  peritoneal  supports  of 
the  uterus,  bat  the  floor  of  the  pelvis  and  the  elasticity  of  the  vagina  have 
suffered.  The  lever  pessaries  must  therefore  receive  a  certain  support 
from  the  ramus  of  the  pubis,  especially  because,  on  account  of  the  fre- 
quently imperfect  closure  of  the  introitus,  the  anterior  branch  of  the 
pessary,  if  it,  were  not-  applied  to  the  bone,  would  be  pushed  through  the 
introitus  during  vigorous  abdominal  pressure,  and  would  produce  an  ex- 
tremely disagreeable  sensation. 

In  such  cases  the  anterior  branch  must  possess  a  certain  breadth  or  it 
must  even  be  curved  upwards.  If  this  causes  pressure  on  the  urethra. 
a  curve  may  be  introduced  at  the  point  of  pressure.  "When  the  pessary 
is  supported  by  the  symphysis  it  acts  by  pushing  the  portio  vaginalis  back- 
wards the  whole  length  of  the  instrument,  on  account  of  the  tension  of 
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the  posterior  vaginal  vault.  Special  care  must  be  taken  that  the  vagina 
is  not  stretched  too  much  transversely.     Hence  Emmet  requires  that  we 

should  be  able  to  introduce  the  linger  conveniently  between  the  pessary 
and  the  vaginal  wall.  The  posterior  branch  may  not  press  against  the 
junction  of  the  cervix  with  the  vagina,  but  must  be  situated  further  back- 
wards. Emmet  determines  the  length  of  the  instrument  by  measuring 
with  the  linger  the  distance  from  the  symphysis  to  the  posterior  vagina! 
vault.  This,  less  the  thickness  of  a  finger,  corresponds  to  the  length  of 
the  pessary. 

The  curvature  of  the  posterior  part  in  such  a  way  that  the  greater  part 
of  it  is  applied  to  the  posterior  vaginal  vault,  favors  its  fixation.  But 
this  has  its  limits,  and  an  excessively  deep  curve,  which  stimulates  the 
elastic  reaction  of  the  tissues  too  much,  may  destroy  the  desired  result. 
We  have  long  discarded  the  use  of  instruments  with  extreme  curves.  The 
length,  shape  and  breadth  of  the  pessary  must  be  adapted  to  the  individ- 
ual case;  hence  we  prefer  those  which  are  made  of  flexible  wire,  covered 
with  rubber,  because  any  shape  desired  may  be  given  them.  Much  more 
cleanly  and  therefore  decidedly  preferable,  if  we  possess  them  in  suffic- 
iently large  numbers,  are  the  hard  rubber  pessaries  whose  shape,  after 
they  are  warmed,  may  also  be  changed. 

We  will  often  be  compelled  to  try  various  instruments  and  to  keep  the 
patient  under  observation  for  several  days,  in  order  to  determine  the  ef- 
fect produced — whether  it  causes  difficulty  in  micturition  or  defecation,  a 
feeling  of  tension  in  the  abdomen,  etc.  It  is  well  to  recommend  the  pa- 
tient to  maintain  the  lateral,  latero-abdominal  or  even  abdominal  position, 
at  least  for  longer  or  shorter  periods.  The  urine  should  not  be  retained 
too  long,  and  soft  evacuations  from  the  bowels  should  be  secured.  Be- 
fore the  patient  is  dismissed  from  observation,  we  must  satisfy  ourselves 
that  the  uterus  is  in  a  good  position  and  that  the  instrument  exercises 
no  injurious  pressure  or  irritation. 

It  sometimes  happens  that  the  portio  vaginalis,  after  a  certain  length 
of  time,  again  passes  anteriorly,  because  the  previously  tense  vagina  re- 
laxes. A  larger  pessary  must  then  be  inserted.  But  this  is  not  often 
necessary  if  the  first  selection  is  properly  made,  and  we  have  allowed  pa- 
tients to  wear  the  same  hard  rubber  pessary  for  years. 

Various  measures  have  been  devised  to  retain  the  cervix  posteriorly 
with  greater  certainty. 
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Freund  recommended  that  a  somewhat  thick  lead  wire  be  imbedded  in 
the  anterior  lip  of  the  os;  at  the  end  of  3  or  4  days  a  Hodge's  pessary  is 
to  be  introduced  and  the  wire  fastened  to  its  posterior  branch. 

Schultz  devised  an  8  pessary,  in  whose  small  posterior  ring  the  portio 
vaginalis  is  inserted,  so  that  the  cervix  is  not  held  back  by  the  vaginal 
tension  but  by  this  ring.  This  pessary  possesses  the  great  advantage  that 
it  is  comparatively  short,  especially  if  it  receives  a  certain  support  ante- 
riorly at  the  symphysis.  It  then  holds  the  cervix  posteriorly  lor  a  dis- 
tance equal  to  its  own  length,  even  if  the  vagina  is  flaccid.     An  injurious 


effect  may  be  produced  by  constriction  and  consequent  swelling  of  the 
lips  of  the  cervix.  If  the  posterior  ring  is  made  large,  in  order  to  pre- 
vent this,  it  is  apt  to  exercise  too  much  tension.  Furthermore  the  point 
of  the  intersection  of  the  8  is  too  thick.  Finally,  these  pessaries  can 
hardly  be  made  of  any  other  material  than  wire  covered  with  rubber,  and 
hence  the  decomposition  and  secretion  are  considerable. 

In  other  cases  Schultze  employs  the  so-called  "sleigh  pessary''  whoso 
anterior  extremity  is  curved  strongly  backwards,  and,  resting  against  the 
anterior  wall  of  the  cervix,  prevents  its  approach  towards  the  symphysis 
(Fig.  02). 

Thomas's  pessary  (Fig.   62  a)  is  also  recommended  in  difficult  cases. 
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The  posterior  extremity  possesses  a  very  thick  transverse  branch  (bulb) 
and  is  directed  upwards  at  quite  a  sharp  angle.  The  anterior  extremity 
runs  into  a  sort  of  beak,  which  causes  less  annoyance  within  the  introitue 
than  might  be  expected.     The  curvature  of  the  pessary  is  very  service- 


able, so  that  the  beak  rests  well  upon  the  rami  of  the  pubis,  without  pro- 
jecting strongly  into  the  introitus. 

Studley  recommends  a  pessary,  similar  to  Hodge's,  whose  posterior  ex- 


tremity possesses  a  second,  smaller  ring,  which  rises  12  to  15  mm.  above 

the  arms  of  the  larger  one.     The  small  ring  incloses  the  cervix  (Fig.   63). 

The  anterior  vaginal  wall  is  sometimes  very  flaccid,  or  cystocele  may  be 

present;  and  while  the  tension  of  the  posterior  vaginal  vault  suffices  to 
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fix  the  cervix  posteriorly,  the  anterior  vaginal  wall  pushes  down  between  the 
branches  of  the  pessary.  This  drawback  may  be  remedied  by  using  a 
pessary  with  thicker  arms  or  curving  the  anterior  branch  upwards.  If 
this  proves  insufficient  or  is  not  tolerated,  a  rubber  diaphragm  may  be 
inserted  between  the  anterior  branches. 

Profuse  vaginal  secretion  is  especially  observed  after  the  use  of  wire 
pessaries  Avhich  are  covered  with  rubber.  Cleansing  injections,  to  which 
an  astringent  or  disinfectant  is  added,  should  be  ordered  once  or  twice  a 
day. 

Pressure  necroses  and  ulcerations  demand  special  attention.  The  pre- 
disposition to  these  changes  varies  extremely.  We  have  sometimes  seen 
the  vaginal  walls  thickened  around  the  branches  of  the  instrument  and 
even  ulcerated  beneath  it  at  the  end  of  a  few  days,  although  the  pessarv 
was  not  too  large  and  the  tension  of  the  vaginal  walls  did  not  appear  to 
be  unduly  great.  In  other  cases  no  injurious  effects  of  this  character 
were  noticed  even  after  the  instrument  had  been  used  for  years.  But 
symptoms  of  pressure  necrosis  occasionally  appear  without  special  cause 
after  the  instrument  has  been  well  tolerated  for  a  long  time.  "We  must 
therefore  be  extremely  careful.  Increased  secretion,  which  is  tinged  with 
blood,  is  often  an  indication.  The  patient  must  be  warned  to  consult 
the  physician  immediately,  if  this  occurs,  or  to  remove  the  pessary  forth- 
with. A  better  plan,  though  not  always  practicable,  is  to  make  frequent 
examinations,  in  order  to  prevent  the  occurrence  of  the  lesion. 

The  instruments  are  sometimes  not  tolerated,  inasmuch  as  pains  in  the 
back,  abdomen,  rectum,  etc.,  set  in,  or  pre-existing  pains  are  increased. 
This  may  be  the  result  of  abnormal  nervous  irritability  in  very  sensitive 
women  and  particularly  in  virgins.  The  instrument  should  then  be  re- 
moved and  again  inserted  at  the  end  of  a  certain  length  of  time.  If  the 
second  attempt  proves  useless,  this  plan  of  treatment  must  be  abandoned. 

The  pains  may  also  be  the  result  of  inflammatory  conditions.  In  not 
a  Eew  cases  the  median  portion  of  Douglas's  folds  isfound  thickened,  tense 
and  painful,  even  it'  the  proper  instrument  has  been  selected.  The  pes- 
sary must  then  be  removed  forthwith,  and  the  ordinary  treat  meiit  adopted. 

hi  other  cases  the  cause  resides  in  a  displaced  ovary,  which  retains  its 
position,  even  though  that  of  the  uterus  is  normal.  Pessaries  have  been 
devised  whose  posterior  branch  is  very  thick,  like  that  of  Thomas's  instru- 
ment, in  order  to  act  as  a  sort  of  cushion  and  support  for  the  ovary. 
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The  frequent  assumption  of  the  knee-chest  position  has  also  been  recom- 
mended.  T!ut  as  a  general  thing  treatment  with  pessaries  must  be  aban- 
doned, especially  if  the  ovary  is  adherent. 

Unilateral  retraction  of  the  sacro-uterine  ligament  may  give  rise  to  pain 
on  account  of  the  pressure  of  the  pessary,  and  may  also  cause  a  restora- 
tion of  the  malposition  on  account  of  the  deflection  of  the  cervix.  Hence 
the  pessary  is  bent  toward  the  side  of  the  retraction,  but  not  infrequently 
we  must  abandon  treatment  with  pessaries.  In  very  sensitive  patients, 
but  especially  in  virgins,  even  a  well-chosen  instrument  may  not  be  tol- 
erated, inasmuch  as  it  immediately  gives  rise  to  extremely  disagreeable 
sensations. 

In  an  elderly  woman,  in  whom  a  lever  pessary  had  been  introduced  on 
account  of  retroversion  with  moderate  cystocele,  a  cancer  of  the  vagina 
was  detected.  The  nodule  originated  exactly  at  the  point  at  which  the 
anterior  branch  pressed  the  vaginal  wall  against  the  descending  ramus  of 
the  pubis.  As  primary  cancer  probably  has  never  been  observed  in  this 
region,  we  think  that  the  pressure  must  be  regarded  as  the  exciting 
cause  of  the  neoplasm. 

The  lever  pessary  is  indicated  in  all  old  retroflexions  and  retroversions, 
unless  special  circumstances  contra -indicate  its  use.  Recent  displacements, 
especially  if  they  have  developed  during  and  after  the  puerperal  period, 
should  first  be  treated  by  other  means. 

Marked  flaccidity  of  the  vagina  requires  preliminary  treatment,  If 
there  is  rupture  of  the  perineum,  or  a  prolapse  of  the  vagina,  an  operation 
must  first  be  performed  in  some  cases.  Notable  changes  in  the  portio 
vaginalis  (elongation,  cervical  catarrh,  marked  erosions),  also  require  pre- 
liminary treatment.  Among  affections  of  the  body  of  the  uterus,  large 
tumors  do  not  permit  the  application  of  a  pessary.  On  the  other  hand 
small  fibromata,  congestion  and  endometritis  of  the  body  of  the  uterus. 
by  no  means  constitute  contraindications.  These  conditions,  particularly 
congestive  swelling  of  the  uterus,  are  almost  always  improved  by  the  in- 
sertion of  the  instrument. 

However  advantageous  the  treatment  with  pessaries  may  be.  so  far  as 
regards  the  relief  of  many  symptoms  and  sequelae  of  displacements,  it 
rarely  produces  complete  recovery.  Many  attempts  have  been  made  to 
secure  for  anteversions  and  anteflexions  the  favorable  results  obtained  by 
the  use  of  pessaries  in  retroversions  and  retroflexions. 
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Graily  Hewitt  employs  his  so-called  cradle  pessary,  whose  form  and 
mode  of  application  are  sufficiently  explained  in  Fig.  64  and  65. 


Fig.  G4. 

Playfair  uses  a  Hodge's  pessary  to  whose  posterior  branch  is  fastened  a 
second  ring.     This  is  extremely  concave  superior!}',  so  that  the  anterior 


Fig.  GG.  Fig.  67. 

branch  pushes  the  anterior  vaginal  vault  upward  to  a  marked  degree,  and 
thus  also  pushes  the  flexed  body  of  the  uterus  upwards  (Fig.    66). 
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Studley  applies  to  the  anterior  part  of  a  short  pesssary  (the  vagina 
should  not  be  extended,  in  order  that  the  anterior  vaginal  wall  may 
readily  stretch)  a  short  rod  upon  a  small  cushion,  which  is  intended  to 
hold  up  the  vaginal  wall  and  the  body  of  the  uterus  (Fig.  G7).  Peaslee 
used  a  sort  of  cradle  pessary.  Thomas  has  also  devised  several  anteflex- 
ion pessaries. 

Hitherto  this  plan  of  treatment  of  anteversion  and  anteflexion  has  not 
found  many  adherents. 

Intea-TTteeine  Pessaries. 

Like  many  other  therapeutic  methods,  treatment  of  uterine  flexions  by 
means  of  pessaries,  which  are  introduced  into  the  cavity  of  the  organ,  has 
had  a  very  changeable  fate.  Extolled  enthusiastically,  then  entirely  dis- 
carded, again  brought  into  vogue,  and  then  again  fallen  into  discredit, 
this  plan  has  nevertheless  maintained  its  position  until  the  present  time. 

Beigel  is  a  decided  advocate  of  this  plan,  but  there  are  also  numerous 
opponents,  and  some  even  discard  it  entirely. 

The  intra-uterine  pessary  consists  essentially  of  a  rod  which  is  intro- 
duced into  the  uterine  cavity.  Since  this  rod  would  either  fall  out  of  the 
womb  or  penetrate  more  deeph'  into  its  cavity,  it  receives  a  so-called  sup- 
proter.  This  support  has  also  been  sought  by  means  of  splitting  the  rod 
in  two  along  its  long  axis,  both  branches  acting  as  a  spring.  The  pes- 
sary maintains  the  normal  shape  of  the  uterus,  but  its  position  may  re- 
main abnormal.  Hence,  a  pessary  which  improves  the  position  of  the 
uterus  is  often  employed  as  a  supporter,  and  the  rod  is  fastened  to  the 
latter,  either  firmly  or  with  a  certain  degree  of  mobility.  In  other  cases  a 
pessary  or  other  instrument  for  improving  the  position  of  the  uterus  is 
employed  in  addition  to  the  uterine  rod  and  its  supporter. 

The  simplest  apparatus  consists  of  a  straight  or  more  or  less  curved 
staff  of  ivory,  horn,  hard  rubber  or  some  more  yielding  substance,  such 
as  the  fenestrated  end  of  an  elastic  catheter  or  a  solid  bougie.  The  staff 
is  solid  or  hollow,  and  provided  with  openings  for  the  escape  of  secretion. 
The  latter  possesses  only  an  imaginary  advantage,  inasmuch  as  the  canal 
is  soon  occluded.  Indeed,  the  stagnant  secretion  may  decompose  and 
set  up  mischief.  The  staff  is  fastened  to  a  button  or  small  disk  (Fig.  08, 
a,  b,  c).     The  button  should   not  be  too  small,  in  order  to  prevent  its 
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sliding  into  the  cervical  canal.  This  has  happened  while  using  Braun's 
hard-rubber  pessaries. 

These  instruments  often  suffice  in  anteflexions,  especially  those  associ- 
ated with  a  certain  degree  of  anteversion,  and  also  in  those  cases  in  which 
the  vagina  is  quite  resisting,  so  that  the  instrument  finds  a  support  upon 
the  posterior  vaginal  wall. 

In  retroflexions,  especially  those  which  are  associated  with  retroversion, 
and  in  anteflexions  with  a  flabby  vagina,  the  instrument  is  apt  to  fall  out 
unless,  as  sometimes  happens,  it  is  firmly  grasped  by  the  contracted  and 
swollen  uterine  walls.     Hence  the   disk  has  been  made  larger,   and   a 


Mayer's  ring,  a  tampon  or  simple  rubber  ball,  has  been  placed  beneath  it 
as  a  support.  Beigel  has  connected  the  staff  directly  with  a  rubber  ball. 
Schultze  passes  the  staff  through  the  smaller  opening  of  a  lever  pessary. 
Wright's  spring  pessary  prevents  the  escape  from  the  uterine  cavity  in 
many  cases  by  the  separation  of  its  branches  (Fig.  G9,  ABC  D). 

Attempts  have  been  made  in  various  ways  to  give  to  the  uterus,  which 
has  been  straightened,  a  normal  position,  i.  e.  to  relieve  co-existing  ante- 
version  and  retroversion.  The  introduction  of  tampons  of  cotton  or 
charpie,  in  retroversion  in  front  of  the  supporter,  in  ante  version  behind 
it,  requires  frequent  changes  and  is  very  complicated.  In  retroversion  it 
appears  simpler  to  introduce  a  Hodge's  pessary  or  some  other  instrument 
which  is  used  in  this  displacement;  the  pessary  need  not  be  in  direct  con- 
tact with  the  staff.  After  the  pessary  has  pushed  the  cervix  backward, 
the  button  or  disk  of  the  staff  is  supported  upon  the  posterior  vaginal 
wall.  Our  object  is  attained  more  completely  by  uniting  the  stall'  with 
the  pessary  and  employing  the  latter  as  a  supporter.     In  accordance  with 
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this  idea  was  devised  E.  Martin's  dangerous  instrument,  consisting  of  a 
wooden  ring,  in  the  middle  of  which  the  staff  is  fastened  by  a  spring  and 
hinge  in  such  a  way,  that  it  may  incline  to  one  side  and  may  be  raised  to 
a  right  angle,  but  cannot  move  towards  the  other  side. 

The  more  recent  instruments  are  modifications  of  Hodge's  pessary.     A 


firm  rubber  band  is  stretched  across  the  branches  of  the  ring  near  one  ex- 
tremity. The  staff  is  fastened  to  this  band  by  a  screw  (Studley's  pessary, 
Fig.  71). 

The  staff  of  all  these  instruments  should  not  be  too  long,  m  order  that 
its  tip  may  not  reach  the  fundus  of  the  uterus.  The  length  of  the  uterine 
cavity  should  be  measured  with  the  sound,  and  the  staff  should  be  1  to  2  cm. 
shorter.     But  it  must  pass  a  considerable  distance  beyond  the  internal  os, 
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since  otherwise  a  flabby  uterine  body  might  fall  across  its  tip.  The  staff 
should  not  be  so  thick  that  force  is  requisite  to  pass  it  through  the  cer- 
vical canal;  its  tip  must  be  well  rounded.  In  marked  flexions  the  staff 
should  be  somewhat  bent,  or  of  such  a  character  as  to  bend  of  itself.  A  pes- 
sary or  spring  regulator  may  not  be  too  large  and  must  allow  the  uterus  a 
certain  degree  of  motion. 

The  instrument  is  introduced  in  the  following  way:  Braun's  pessary 
and  Wright's  spring  pessary  are  provided  with  a  special  apparatus  for  in- 
troduction, a  sort  of  sound  upon  which  the  staff  is  situated  and  from 
which  it  can  be  removed  after  insertion.  Other  instruments  are  applied 
with  the  fingers.  This  is  done  in  lithotomy,  lateral  and  latero-abdominal 
positions.  The  index  finger  is  applied  to  the  os,  the  tip  of  the  staff, 
whose  disk  is  grasped  by  the  other  hand,  is  carried  along  the  finger  to 
the  os  and  then  pushed  along.  In  retroflexions  the  index  finger,  placed 
in  the  posterior  vaginal  vault,  may  somewhat  elevate  the  uterus.  In  an- 
teflexion combined  with  anteversion  the  portio  vaginalis  may  be  pushed 
somewhat  forwards.  At  the  same  time  the  button  must  be  pushed 
strongly  upon  the  posterior  vaginal  vault  towards  the  sacrum,  Obstruc- 
tion at  the  internal  orifice  may  be  overcome  by  lateral  movements. 
Winckel  recommends,  particularly  in  marked  anteflexion,  that  the  sound 
be  introduced,  the  portio  vaginalis  pushed  towards  the  symphysis,  and 
the  staff  then  introduced  along  the  sound.  The  staff  may  also  be  intro- 
duced to  a  certain  distance  alongside  the  sound,  and  the  former  then 
pushed  in  further  as  the  latter  is  withdrawn,  inasmuch  as  there  is  rarely 
room  for  both  instruments. 

The  best  and  gentlest  plan  consists  in  exposing  the  os,  by  the  aid  of 
Sims's  speculum,  grasping  the  anterior  lip  of  the  cervix  with  forceps  and 
drawing  gently  downwards,  and  then  inserting  the  staff.  If  necessary, 
the  sound  may  be  previously  introduced,  partly  for  diagnostic  purposes, 
partly  to  rectify  the  malposition. 

It  is  more  difficult  to  introduce  instruments  which  are  intimately  con- 
nected  with  a  vaginal  pessary.  If  Simpson's  or  Martin's  so-called  "spring 
regulator"  is  used  in  retroflexions  or  retroversions,  the  staff,  turned  hack- 
wards,  is  introduced  into  the  os,  the  pessary  gradually  pushed  deeper 
into  the  vagina,  until  the  staff  has  entered  the  uterine  cavity,  and  the 
entire  pessary  then  turned  around.  After  the  rotation  of  the  pessary  the 
staff,  which  had  been  turned  backwards,  only  permits  of  motion  ante- 
Vol.  VI.-9 
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riorly,  and  the  restoration  of  the  retroversion  is  no  longer  possible.  In 
anteflexions  the  pessary  is  introduced  with  the  staff  turned  more  or  less 
forwards.  But  it  is  often  very  difficult  to  introduce  the  instrument 
sufficiently  far  to  bring  the  stall'  into  the  canal, by  pressing  the  pessary 

back  along  the  posterior  vaginal  wall.  The  pessary  is  then  turned  in  an- 
other direction,  so  that  the  staff  can  no  longer  turn  forwards,  but  only 
backwards.  Equally  difficult  is  the  introduction  of  the  stall's  which  are 
applied  to  a  rubber  band  fastened  between  the  branches  of  a  lever  pessary. 
We  may  use  a  sound  which  is  introduced  into  the  lower  perforated  part 
of  the  staff,  as  in  Studley's  intra-utefine  pessary.  In  those  cases  in  which 
rectification  of  the  position  of  the  uterus  becomes  necessary  after  the  rec- 
tification of  its  shape,  it  is  best,  as  a  general  thing,  not  to  employ  ap- 
paratus whose  parts  are  firmly  united.  In  addition  to  the  stall"  we  may 
use  a  suitable  pessary.  If  necessary  this  may  be  provided  with  a  rubber 
diaphragm  which  supports  the  staff  or  its  disk-shaped  or  button-shaped 
supporter. 

After  the  application  of  the  instrument  the  patient  must  remain  in  bed 
for  several  days,  and  the  physician  must  satisfy  himself  by  occasional  ex- 
aminations of  the  proper  position  of  the  apparatus.  At  the  same  time 
the  bodily  temperature  should  be  examined.  If  it  is  elevated  or  pains 
are  present,  which  are  not  purely  neuralgic  and  accompany  the  uterine 
contractions,  but  are  indicative  of  an  inflammatous  condition,  the  intra- 
uterine pessary  must  be  removed  at  once,  and  the  patient  treated  as  if  she 
were  suffering  from  beginning  peritonitis.  Or  if  any  persistent  pains  are 
present,  it  is  best  to  desist  from  this  plan  of  treatment.  If  there  is  no 
pain  or  rise  of  temperature,  the  patient  is  allowed  to  return  gradually  to 
her  usual  occupations,  but  must  avoid  all  extremes.  Winckel  and  Ols- 
hausen  have  reported  cases  in  which  conception  occurred  while  an  intra- 
uterine pessary  was  worn.  On  the  other  hand  a  case  has  been  reported 
in  which  coitus  was  followed  by  peritonitis.  Special  attention  must  be  paid 
to  the  menstrual  period.  Violent-  pains  set  in  occasionally  at  such  times 
and  necessitate  the  removal  of  the  instrument,  although  it  may  be  well  tol- 
erated in  the  intervals. 

Swelling  of  the  cervix  and  also  of  the  body  of  the  uterus  is  a  quite  con- 
stant result  of  the  use  of  the  instrument.  This  is  recognized  by  the  tur- 
gescence  of  the  lips,  and  their  close  apposition  to  the  staff,  which  is  firmly 
grasped.     At  the  same  time  there  is  increased  secretion  from  the  mucous 
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membrane.  The  menses  are  often  premature  and  are  more  copious  than 
normal.  Metrorrhagia  may  also  appear.  This  congestive  condition  often 
changes  at  a  later  period,  and  we  may  even  notice  diminution  in  the  size 
of  the  previously  enlarged  uterus,  diminution  of  the  secretion,  of  the  dys- 
menorrhoea  and  loss  of  blood  during  the  menses.  Cases  have  also  been 
reported  of  disappearance  of  the  concomitant  and  pressure  symptoms, 
which  are  produced  by  the  anomaly  in  the  position  and  shape  of  the 
uterus,  even  of  favorable  structural  changes  in  the  organ,  such  as  har- 
dening of  the  previously  very  ilabby  and  soft  uterus.  Permanent  relief  of 
the  anomaly  even  after  removal  of  the  pessary  has  also  been  reported, 
either  with  or  without  the  occurrence  of  conception. 

On  the  other  hand  mention  is  made  of  numerous  cases  of  subacute  peri- 
metritis and  parametritis,  and  even  of  acute  (sometimes  fatal)  periton- 
itis, which  set  in  either  after  the  first  introduction  or  after  the  second 
one,  although  the  previous  one  may  have  produced  no  notable  symptoms. 
It  is  a  noteworthy  fact  that,  after'the  instrument  has  been  well  tolerated 
for  a  long  time,  bad  results  sometimes  set  in  without  any  special  exciting 
cause.  Accidents  have  been  reported  even  in  recent  times,  although 
more  suitable  apparatus  is  now  employed. 

The  following  indications  are  mentioned: 

1.  Anterior  or  Posterior  Flexions.— -The  question  whether  the  use  of  an 
intra-uterine  pessary  may  be  beneficial  in  such  conditions  is  quickly  de- 
cided in  the  negative  for  him  who  denies  every  direct  influence  of  the 
flexion.  But  there  can  be  no  doubt  that  flexion  causes  compression  of 
the  return  vessels,  that  passive  congestion  and  tissue  changes  may  be  pro- 
duced in  this  way,  and  that  the  escape  of  secretion  and  the  entrance  of 
semen  are  interfered  with.  That  this  does  not  happen  in  every  case 
proves  nothing,  inasmuch  as  the  changes  may  be  compensated  by  other 
favorable  conditions.  In  like  manner  flexions  occasionally  give  rise  to 
even  very  considerable  nervous  disturbances,  although  the  co-existing 
structural  changes,  particularly  the  condensation  and  retraction  of  the 
connective  tissue,  also  play  a  part  in  their  etiology.  The  significance  of 
the  flexion  in  such  eases  is  shown  by  the  fact  that  the  neurosis  disappears 
with  the  rectification  of  the  position,  although  this  does  not  affed  the 
tissue  changes.  A  means  of  restoring  the  normal  shape  is  therefore  de- 
sirable, and  this  is  true  so  much  the  more  because  we  are  often  unable  to 
relieve  the  second  factor,  the  structural  changes.     But  unfortunately  the 
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uterine  pessary  is  not  devoid  of  danger,  and  since  it  rarely  produces  a 
radical  cure,  we  will  be  but  little  inclined  to  run  the  risk  of  a  not  incon- 
siderable  dan-'']'  for  a  usually  temporary  success. 

Nevertheless  we  believe  that,  if  severe  symptoms  are  shown  to  be  the 
result  of  the  change  of  shape,  a  cautious  trial  of  the  instrument  should 
be  made  after  all  other  attempts  t<>  remove  the  causal  factors  of  the  dis- 
ease have  proven  useless.  As  a  matter  of  course  this  does  not  hold  good 
if  the  flexion  is  the  result  of  incurable  adhesive  processes  or  developmental 
anomalies.  Those  cases  also  need  be  considered  in  which  the  flexion  is 
maintained  by  changes  in  the  shape  of  the  organ,  after  all  other  causes 
and  complications  have  been  removed.  Thus,  in  anteflexidns,  after  re- 
lief of  retraction  of  the  sacro-uterine  ligaments.  A  trial  may  be  made  in 
retroflexion  if  no  adhesions  are  present,  and  if  the  uterus  still  presents  a 
posterior  flexion,  despite  correction  of  the  version  by  a  pessary.  Whether 
a  stall'  shall  be  inserted  in  flexions  associated  with  marked  flaccidity  of 
the  uterine  tissue,  will  be  considered  in  the  remarks  on  the  next  indica- 
tion. 

•-2.  Incomplete  Development  of  the  Uterus  or  Atrophy  with  scanty  Men- 
struation or  Ame?wrrhoBa.—Mecha,mc&\  treatment  has  been  adopted  in 
infantile  uterus  or  uterus  pubeseens  (Puech),  during  and  after  the  period 
of  puberty,  or  in  the  so-called  super-involution  after  child-bed.  This 
may  be  done  in  those  cases  alone  in  which  the  condition  is  local  and  not 
the  result  of  general  nutritive  disturbances.  In  the  latter  event,  the 
general  disturbances  must  first  be  relieved.  To  this  category  belong 
flexions  with  great  flaccidity  and  poor  nutrition  of  the  uterine  walls,  such 
as  are  found  not  infrequently  in  chlorotics.  As  a  general  thing,  however, 
the  relief  of  the  chlorosis  is  the  main  indication,  and  after  this  has  been 
effected,  there  will  usually  be  no  further  necessity  for  mechanical  treat- 
ment. 

3.  Stenosis  of  the  Cervix.— In  order  to  produce  permanent  dilatation. 
an  intra-uterine  pessary  may  he  introduced  from  the  start,  or  the  canal 
first  dilated  by  means  of  tents  or  by  operation.  Fehling  introduces  glass 
staffs,  provided  with  lateral  fenestra-,  immediately  after  operation.  As  a 
general  thing,  the  pessaries  are  employed  very  little  for  dilatation  of  the 
cervical  canal.  The  contra-indications  are:  recent  inflammatory  conditions 
of  the  uterus  and  its  appendages  from  adhesions  which  are  no! 
stretched,  tumors,  recent  flexions  after  child-bed  with  imperfect  involu- 
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tion,  endometritis  of  the  body  and  cervix,  erosions,  kolpitis,  menorrhagia 
and  metrorrhagia. 

Vaginal  Tampons. 

Vaginal  tampons  are  indicated  chiefly  in  hemorrhages.  Thus,  they 
are  used  as  palliative  measures  in  menorrhagia  and  metrorrhagia  follow- 
ing sub-involution,  uterine  congestion,  new  growths,  secondary  hemorr- 
hages after  operations,  such  as  amputation  of  the  cervix,  application  of 
leeches  to  the  portio  vaginalis  or  vagina,  and  scarification  of  the  portio 
vaginalis. 

Such  applications  of  the  tampon  will  be  discussed  in  subsequent  chap- 
ters; but  we  may  here  remark  that,  after  the  more  important  operations  the 
hemorrhages  are  usually  checked  much  more  effectually  and  safely  in 
other  ways. 

Vaginal  tampons  are  applied  in  flexions  and  versions  in  order  to  main- 
tain the  effected  reposition,  and  especially  as  a  preliminary  measure,  be- 
fore a  pessary  is  permanently  introduced.  Bozeman  recommends  a  cer- 
tain form  of  tampon,  which  will  be  described  later  in  detail,  in  all  peri- 
tonitides  and  parametritides  which  are  associated  with  flexions  and  ver- 
sions. 

In  kolpitis  with  severe  congestion,  desquamation  of  the  epithelium  and 
acid  secretion,  tampons  are  introduced  in  order  to  prevent  the  contact  of 
raw  surfaces,  friction,  and  adhesions.  The  same  object  is  sought  in  in- 
juries, traumatic  excoriations,  operations  for  stenosis  and  atresia  of  the 
vagina.  P>ozeman  describes  a  preliminary  treatment,  by  a  special  form 
of  tampon,  for  vesico- vaginal  fistula.  This  measure  is  especially  adapted 
for  narrow  vagina,  cicatricial  bands  and  retractions.  It  will  be  described 
in  the  section  on  urinary  iistuhe.  After  operations  on  the  cervix  a  tam- 
pon is  introduced  in  order  to  retain  the  dressing,  or  to  prevent  the  escape 
of  tents  or  intra-uterine  pessaries,  and  also  to  give  the  uterus  a  normal 
position  after  the  pessary  has  been  inserted.  The  tampon  is  often  em- 
ployed for  the  application  of  medicaments  in  the  Eorm  of  solutions,  oint- 
ments and  powders.  finally.  Schultze  employs  the  tampon  as  a  means 
of  diagnosis  in  endometritis. 

The  best  material  for  tampons  is  ordinary  or  absorbed  cotton.  The  latter 
is  employed  when  the  tampon  is  to  be  thoroughly  soaked  in  a  medicated  so- 
lution or  when  it  is  intended  to  absorb  secretions  and  blood.      Its  shape 
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varies  according  to  the  object  to  be  attained.  For  example,  if  the  vagi- 
nal walls  are  to  be  kept  asunder,  a  sort  of  elongated  cushion  is  made. 
The  tampon  is  usually  spherical  or  ovoid,  and  larger  or  smaller  according 
to  the  width  of  the  vagina  and   introitus  and  the  object  to  be  attained. 

As  a  general  thing  it  is  better  to  use  a  greater  number  of  tampons  than 
too  large  ones,  if  the  latter  are  introduced  with  difficulty-  They  arc  in- 
serted with  the  aid  of  a  cylindrical  or  bivalve  speculum,  into  winch  the 
tampon  is  introduced  and  then  pushed  with  a  pair  of  forceps  beyond  the 
speculum  into  the  vaginal  vault:  if  necessary,  the  first  tampon  is  followed 
by  a  second,  third,  etc.  The  vagina  may  also  be  tamponed  without  the 
aid  of  a  speculum.  Two  fingers  are  inserted  in  the  introitus  and  press 
down  the  posterior  vaginal  wall.  The  tampons,  which  should  be  of  small 
size,  are  then  passed  along  the  fingers. 

The  application  is  facilitated  by  smearing  the  tampon  with  fat,  oil  or 
vaseline,  to  which  disinfectants  may  be  added,  as  required. 

The  tampon  may  be  remove!  bv  the  physician  or  patient.  The  former 
easily  does  this  with  a  pair  of  forceps  which  are  introduced  under  the 
guidance  of  the  index  finger.  Otherwise  they  can  only  be  removed  by 
means  of  a  thread  which  is  fastened  to  each  tampon.  Either  each  tam- 
pon is  provided  with  a  separate  thread  or  they  are  all  fastened  by  a  single 
thread,  at  a  distance  of  about  15  cm.  from  one  another.  If  the  former 
plan  is  adopted,  we  are  apt  to  pull  first  upon  the  higher  tampons,  while 
this  is  obviated  by  the  latter  plan. 

In  uterine  hemorrhages  our  object,  as  a  rule,  is  merely  to  fill  the  vag- 
inal vault.  Two  to  six  tampons  of  the  size  of  a  walnut  are  generally  em- 
ployed. The  first  one,  which  is  often  provided  with  an  astringent  fluid 
or  powder,  is  placed  against  the  os  uteri.  The  others  are  then  introduced 
in  the  various  parts  of  the  fornix.  Excessive  disteusion  is  to  be  avoided, 
since  the  stretching  of  the  vagina  and  particularly  the  separation  of  the 
os  may  even  have  an  injurious  effect  on  the  hemorrhage.  It  is  best  to 
leave  the  lower  part  of  the  vagina  free.  The  patients  are  especially  an- 
noyed by  distension  of  this  pari;  they  are  unable  to  micturate  and  ex- 
perience unpleasant  sensations.  The  tampon  should  not  be  retained 
more  than  12  to  24  hours. 

In  versions  and  flexions  the  tampon  is  pushed  into  the  position  of  the 
displaced  body,  in  order  to  lift  it  into  another  direction.  The  attempt  is 
often  abortive,  because  the  tampon  is  displaced  and  becomes  soft.     The 
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tampon  is  also  apt  to  produce  a  displacement  of  the  cervix  which  is  un- 
favorable to  the  desired  rectification. 

In  order  to  demonstrate  the  existence  of  endometritis  a  tampon  of 
absorbent  cotton  should  be  moistened,  according  to  Schultze,  with  glyce- 
rine, and  its  surface  freely  bathed  in  a  25  per  cent  solution  of  tannin  and 
glycerine.  This  is  applied  to  the  os  uteri  and  removed  at  the  end  of  2  1 
hours.  Normal  secretion  appears  as  gelatinous  clumps  of  transparent  or 
slightly  cloudy  mucus.  Pus  is  distinguished  by  its  consistence,  opacity, 
and  yellow  or  greenish  color.  The  microscopic  appearances  are  deci- 
sive. 

Bozeman's  method  in  old  perimetritis  and  parametritis,  retraction  of 
the  ligaments  and  consequent  uterine  versions  and  flexions,  appears  to  us 
to  be  important  and  very  worthy  of  trial.  We  also  observed  good  effects 
when  the  remains  of  exudation  were  present  and  the  mobility  of  the  organ 
was  impeded,  but  versions  and  flexions  were  not  present.  Bozeman  rec- 
ommended his  plan  particularly  in  such  cases.  The  favorable  results  de- 
pend partly  on  the  compression,  partly  on  the  gradual  distension,  as  a 
result  of  which  the  pelvic  organs  again  become  more  movable.  The  im- 
provement in  the  position  ami  shape  of  the  uterus  is  also  a  factor.  Boze- 
man extols  his  method,  particularly  when  the  ovaries  are  displaced  or  even 
adherent. 

In  posterior  versions  our  chief  object  is  to  stretch  the  vagina  in  its 
longitudinal  axis  and  laterally,  but  not  much  in  the  sagittal  direction. 
Therefore  specula  should  be  employed  which  act  laterally— for  example, 
Bozeman's  or  Xengebauer's.  In  addition  the  posterior  vaginal  is  slightly 
distended  with  air.  A  tampon  of  the  size  of  a  walnut,  which  has  been  some- 
what flattened  with  a  pair  of  forceps,  is  now  shoved  into  the  apex  of  the 
posterior  fornix;  then  one  or  even  two  more  are  placed  alongside  the  first 
one.  One  will  suffice  in  the  sagittal  direction.  It  is  astonishing  how 
many  tampons  can  he  introduced  in  this  way  without  annoying  the  pa- 
tient, or  giving  rise  to  difficulty  in  micturition  or  defecation,  if  the  pro- 
cedure is  carried  out  strictly  in  accordance  with  Bozeman's  recommen- 
dations. 

In  anteflexion  the  first  tampon  is  placed  in  the  middle  of  the  anterior 
vaginal  wall,  and  the  vagina  must  be  stretched  in  the  sagittal  direction. 

Tampons  of  linen  bandages  or  strips,  charpie,  and  sponge  are  less  ser- 
viceable than  those  of  cotton.      The  introduction  of  a  rubber  bag.  as  is 
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done  so  frequently  in  obstetrics,  is  Less  practicable,  especially  if  the  fornix 
of  the  vagina  is  to  be  distended  as  uniformly  as  possible. 

In  order  to  permit  the  patient  to  introduce  the  tampons  Sims  devised 
a  tampon-placer  (Fig.  72)  an  oval  metallic  cup,  open  above,  into  which 
the  tampon  is  placed.     The  hinge,  by  means  of  which  one  half  the  cup 


can  be  separated  from  the  other  half,  is  not  absolutely  necessary.  The 
cup  is  fastened  to  a  metal  tube,  in  which  are  a  rod  and  piston.  When 
the  cup  reaches  the  vaginal  vault,  the  piston  is  driven  home  and  the  tam- 
pon pushed  out. 

The  Application  of  the  Actual  Cautery  and  Strong  Caustics. 

The  actual  cautery  is  applied  particularly  to  the  cervix,  especially  the 
os  and  surrounding  parts,  but  also  higher  up  in  the  cervical  canal.  In 
rarer  eases  it  is  applied  to  the  vagina  and  external  genitals  or  to  the  in- 
terior of  the  body  of  the  uterus.  It  is  employed  in  epithelial  prolifera- 
tions of  the  portio  vaginalis,  glandular  and  papillary  hyperplasia  (erosions) 
with  co-incident  hyperplastic  processes  in  the  deeper  portions  of  the  cer- 
vical wall.  It  is  also  used  particularly  in  soft  swelling  of  the  portio 
vaginalis,  with  ectropium  of  the  uterus,  such  as  remain  behind  in  sub- 
involution of  the  uterus  after  delivery.  If  the  erosion  is  situated  on  a 
hard  base  and  the  lips  are  very  firm  and  resistant,  less  is  to  be  expected 
from  the  actual  cautery,  although  even  then  it  has  been  employed  by  some 
in  a  less  intense  and  fleeting  way  as  a  sort  of  stimulant. 

It  has  also  been  recommended  in  recent  times,  especially  in  the  shape 
of  ignipuncture,  in  simple  hyperplasia  of  the  vaginal  portion  without  so- 
called  erosion.  It  cannot  be  denied  that  rapid  resolution  usually  follows 
in  the  softer  forms,  which  are  left  over  after  child-bed,  but  this  may  also 
be  effected  in  other  ways. 

In  obstinate  cervical  catarrhs  with  loosening  of  the  mucous  membrane 
and  profuse  secretion  the  actual  cautery  is  an  admirable  remedy. 

It  is  extensively  used  in  cancer  of  the  cervix  as  soon  as  it  ulcerates. 

The  object  desired  is  to  produce  rapid  destruction  of  the  gradually  de- 
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generating  portions  of  the  tumor,  and  thus  to  keep  the  base  of  the  ulcer 
cleaner  for  a  longer  or  shorter  time,  to  diminish  the  foul  odor,  the  ichorous 
discharge,  and  the  hemorrhage  from  the  fungous  proliferations.  In  this 
way  the  patient  is  spared  the  tedious  gangrene  and  loss  of  blood,  and  a 
protracted  period  of  comparatively  good  health  secured.  In  many  cases 
it  is  best  to  remove  the  proliferating  fungous  masses  and  the  thicker 
necrotic  parts  with  the  curette  before  applying  the  cautery.  It  is  evident 
from  these  remarks  that  this  measure  is  purely  palliative  in  such  cases. 
It  should  not  be  employed,  therefore,  before  the  destruction  of  the  new 
growth  has  progressed  considerably,  or  if  there  is  merely  a  moderate 
ulceration,  even  though  the  cervix  is  considerably  infiltrated.  The  cau- 
tery would  then  produce  very  extensive  and  rapid  ulceration,  which  per- 
haps would  not  have  occurred  until  a  later  period.  Moreover  more  radi- 
cal treatment  is  often  indicated  under  such  conditions.  Even  in 
extensive  ulceration  it  is  best  to  destroy  only -those  parts  which  are  about 
to  undergo  degeneration,  and  especially  the  fungous  proliferations,  but 
not  to  penetrate  too  deeply  into  the  healthy  or  even  the  swollen  and  infil- 
trated tissues.  If  the  cautery  is  applied  too  deeply,  too  frequently  or  at 
too  high  a  temperature,  not  alone  is  the  previously  mentioned  bad  effect 
produced,  but  normal  vessels  are  apt  to  be  cauterized  and  thus  other 
hemostatics  become  necessary.  The  measure  is  contra-indicated  when  the 
ulceration  has  advanced  too  far  towards  the  peritoneum  or  bladder,  since  the 
danger  then  arises  of  opening  into  the  abdominal  cavity,  bladder  or  rectum. 

The  actual  cautery  has  also  been  employed  in  cancer  of  the  vagina  and 
external  genitals  for  the  same  purposes  as  in  cancer  of  tiie  neck  of  the 
uterus. 

.  It  is  also  used  in  those  cases  in  which,  after  extirpation  of  the  cancer 
with  the  knife  and  scissors,  we  desire  to  destroy  the  remains  of  the  new- 
growth  or  to  check  hemorrhage  continuing  after  the  operation.  Nothing 
can  be  said  against  the  attempt  to  secure  the  former  object  in  this  man- 
ner if  we  think  it  is  unattended  with  danger,  and,  of  course,  it  is  very 
satisfactory  if  the  second  object,  the  checking  of  the  hemorrhage,  is  also 
attained  in  this  way.  But  we  possess  more  reliable  hemostatic  remedies 
m  such  cases  than  the  cautery. 

The  actual  cautery  has  been  applied  to  the  body  of  the  uterus  merely 
as  an  experiment.  Speigelberg  applied  it  to  the  inner  surface  of  the  cor- 
pus uteri  in  hemorrhages,  but  seems  to  have  abandoned  the  method. 
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A  contra-indication  to  its  employment  is  the  existence  of  acute  inflam- 
matory conditions  near  the  uterus,  or  of  cystitis. 

The  application  of  the  actual  cautery  to  the  cervix  is  often  followed  by 
a  uot  inconsiderable  swelling,  which  also  extends  to  adjacent  parts  and 
thus  may  give  rise  to  dysuria  and  isehimia.  The  exfoliation  of  the  es- 
char is  usually  slow,  unless  very  soft  parts  of  a  tumor  are  alone  manipu- 
lated. At  iii-t  it  i-  accompanied  by  some  discharge  of  blood,  occasionally 
by  a  considerable  hemorrhage,  and  by  a  serous  fluid,  resembling  meat 
broth,  containing  black  necrotic  particles.  The  discharge  afterwards 
becomes  purulent.  Complete  healing,  such  as  occurs  in  non-malignant 
conditions,  requires  4  to  6  weeks.  Injurious  effects  are  rarely  observed, 
and  notable  irritative  and  inflammatory  conditions  are  very  exceptional. 
But  it  is  always  best  to  keep  the  patient  in  bed  for  3  to  5  days,  if  the 
cautery  has  been  applied  vigorously.  Stenosis  and  even  atresia  of  the  os 
and  cervix  uteri  have  been  described  among  the  later  sequelae.  Hence 
the  process  of  healing  must  be  watched  if  the  cautery  has  been  applied 
deeply  in  the  canal  or  vigorously  to  the  immediate  neighborhood  of  the 
os  uteri.  But  even  very  active  applications  rarely  produce  deep  destruc- 
tion of  the  mucous  membrane.  The  latter  remains  entirely  or  partly  in- 
tact, and  after  healing  has  a  normal  appearance. 

In  order  to  employ  the  actual  cautery,  a  chafing-dish  and  bellows  or  a 
good  alcohol  lamp  with  a  stand  and  a  sufficient  number  of  variously 
shaped  irons  may  be  recommended  as  the  simplest  and  most  practicable 
apparatus.  They  posssess  the  one  disadvantage  of  frightening  the 
patient.  Irons  with  moderately  large,  round  tips  and  others  with  pointed, 
ovoid,   narrow  tips,  for  the  cervical  canal  (Fig.   ?3)  are  amply  sufficient. 


The  protection  of  the  vaginal  walls  and  external  genitalia  is  an  important 
point.  This  is  best  secured  by  the  introduction  of  a  cylindrical  wooden 
speculum,  though  the  latter  often  prevents  sufficient  exposure  of  the 
diseased  surface,  particularly  in  marked  hypertrophy  of  the  anterior  lip 
and  in  cancers.  We  must  then  use  a  hard  rubber  Sims  speculum  and  a 
wooden  or  hard-rubber  depressor.  If  there  is  marked  secretion  from  the 
diseased  surface  it  must  first  be  dried  with  a  sponge  or  cotton.     After 
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the  application  the  cylindrical  speculum  may  be  filled  with  cold  water,  or, 
if  Sims's  speculum  has  been  used,  a  stream  of  water  is  poured  upon  the 
portio  vaginalis  under  feeble  pressure.  Gusserow  recommends  Matthieu's 
double-walled  speculum;  a  tube,  which  is  connected  with  a  vessel  filled 
with  ice-water,  leads  into  the  space  between  the  walls,  and  another  is  in- 
serted for  the  escape  of  the  water. 

The  application  of  galvanocaustic  apparatus  is  too  complicated  to  be 
used  extensively.  Paquelin's  thermocautery,  on  the  other  hand,  is  very 
widely  used,  because  it  is  very  convenient,  and,  unlike  galvanocaustic  ap- 
paratus, is  not  apt  to  get  out  of  order.  The  platinum  tips  have  a  needle, 
club,  round,  coin  or  knife  shape.  Its  more  circumscribed  action  should 
be  regarded  as  an  advantage  rather  than  a  disadvantage.  But  the  tip 
connection  is  apt  to  become  covered  in  a  little  while  with  a  layer  of  half 
burned  tissue,  which  prevents  or  at  least  interferes  with  the  further 
action.  In  the  majority  of  cases,  however,  the  thermocautery  proves 
sufficient. 

The  use  of  strong  chemical  caustics  has  passed  recently  into  the  back- 
ground when  compared  with  the  actual  cautery,  with  the  exception  of 
the  nitric  acid  applications  previously  described.  Caustic  potash  or  a 
combination  of  potash  5  parts,  and  lime  4  parts,  was  much  employed 
formerly  for  the  cauterization  of  the  portio  vaginalis  in  hyperplasia,  ec- 
tropium,  etc.  It  is  much  more  difficult  to  limit  its  action,  and  the  protective 
measures  are  occasionally  insufficient  to  prevent  the  liquefied  caustic  from 
injuring  surrounding  parts.  The  portio  vaginalis  is  exposed  with  a  cylin- 
drical speculum,  a  semi-circle  of  cotton  moistened  with  vinegar  placed  be- 
tween the  rim  of  the  speculum  and  the  lower  lip  of  the  cervix,  the  stick 
of  caustic  grasped  in  a  porte-caustique  or  pair  of  forceps,  and  then 
painted  over  the  parts.  After  the  application  weak  vinegar  is  poured 
into  the  speculum. 

Strong  fluid  caustics,  particularly  nitric,  chromic  and  sulphuric  acids, 
are  much  more  frequently  employed  at  the  present  time.  The  adjacent 
parts  are  protected  with  cotton  or  linen.  A  glass  rod  or  brush  is  used 
for  the  application,  but  care  must  be  taken  that  too  much  acid  does  not 
cling  to  the  brush.  After  the  application  the  remainder  of  the  caustic  is 
absorbed  by  cotton  or  a  sponge,  and.  if  necessary,  an  alkaline  carbonate  is 
added. 

In  cancer  of  the  cervix,  Iiouth  recommended  bromalcohol  (1  part  bro- 
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mine,  10  parts  alcohol).  A  piece  of  cloth,  dipped  in  this  solution,  is  ap- 
plied to  the  ulcerated  surface  or  is  pushed  into  the  cervix,  if  the  ulcera- 
ctends  high  up.  The  cloth  is  retained  by  tampons  dipped  in  a 
strong  solution  of  bicarbonate  of  soda,  and  the  latter  protect  surrounding 
parts  from  the  action  of  the  caustic.  The  dressing  is  removed  in  24  to 
48  hours.  A  sponge  dipped  in  a  solution  of  bicarbonate  of  soda  is  used 
to  guard  the  respiratory  organs  of  the  physician  against  the  fumes  of  the 
bromine.  Schroeder  also  recommends  this  plan  particularly  for  the  re- 
moval of  the  remains  of  the  tumor  after  a  bloody  operation  and  the  ap- 
plication of  the  actual  cautery.  This  measure  requires  caution.  If  the  ul- 
ceration extends  deeply,  the  action  of  the  caustic  may  extend  too  far  to- 
wards the  peritoneum  or  bladder.  Fatal  peritonitis  resulted  in  one  in- 
stance. 

Local  Abstractiox  of  Blood. 

At  one  time  physicians  applied  leeches  or  cups  to  the  painful  parts  in 
any  painful  affection,  which  appeared  to  be  of  an  inflammatory  character. 
Gynecologists  also  adopted  the  views  then  in  vogue,  and  at  one  time  the 
application  of  leeches  to  the  portio  vaginalis  constituted  the  first  and  last  re- 
sort in  the  treatment  of  sexual  diseases.  But  the  field  of  usefulness  of 
local  venesections  has  been  greatly  circumscribed.  This  is  owing  to  the 
fear  of  removing  blood  from  a  sick  individual  who  is  apparently  or  really 
anaemic,  or,  at  least,  presents  symptoms  of  a  certain  degree  of  weakness. 
But  if  the  abstraction  of  blood  had  produced  considerable  temporary  or 
permanent  improvement  or  cure  of  the  morbid  condition,  the  advantages 
attending  this  measure  would  still  have  been  greater  than  its  disadvan- 
tages. 

The  chief  reason  for  the  abandonment  of  venesection  is  the  conviction 
that  it  produced  but  little  effect.  Moreover,  we  possess  good  substitutes 
for  it  in  the  shape  of  ice-bags,  compresses,  irrigations,  the  proper  admin- 
istration of  opiates,  suitable  positions,    etc. 

Local  abstractions  of  blood  are  employed  chiefly  to  alleviate  the  pains 
associated  with  marked  uterine  congestion,  the  annoying  downward  press- 
ure, the  pains  in  the  back,  etc.  They  are  indicated  when  the  symptoms 
set  in  after  the  end  of  the  greater  half  of  the  menstrual  interval,  or  when 
the  pains  continue  after  scanty  menstruation,  in  tenderness  of  the  entire 
uterus  or  of  parts  of  the  organ,  in  pain  on  motion,  tenderness  of  the 
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groins  or  ovaries,  congestion  or  livitlityof  the  portio  vaginalis,  turgescence 
and  intense  redness  of  the  cervical  mucous  membrane. 

Local  abstraction  of  blood  Avithin  the  genitals  is  not  to  be  recommended 
in  acute  inflammatory  conditions  of  the  appendages  of  the  uterus  and  the 
peritoneum. 

Venesection  of  the  anterior  vaginal  wall  has  been  advised  when  there 
is  great  tenderness  in  cystitis  and  catarrh  of  the  bladder. 

Local  abstraction  of  blood  from  the  portio  vaginalis  is  effected  by  means 
of  leeches  or  scarifications,  after  exposure  of  the  parts  by  means  of  a 
cylindrical  speculum.  The  entrance  of  the  leeches  into  the  vagina  is 
prevented  by  pressing  the  rim  of  the  speculum  against  the  vagina.  A 
still  more  disagreeable  accident  is  the  passage  of  a  leech  into  the  uter- 
us, as  it  may  give  rise  to  very  violent  uterine  colic.  Seanzoni  recom- 
mends that  only  the  anterior  lip  of  the  cervix  be  brought  into  the  lumen 
of  the  speculum.  But  this  only  excludes  the  leeches  entirely  from 
other  parts  in  eases  of  considerable  hypertrophy  and  favorable  shape  of 
the  lips  of  the  cervix.  Weber  advises  that  a  thread  be  drawn  through 
the  tail  of  the  leech.  The  external  os  may  sometimes  be  plugged  by  a 
small  wad  of  charpie  or  cotton.  But  the  main  feature  consists  in  paying 
careful  attention  until  the  leeches  have  taken  a  firm  bold.  They  may 
be  prevented  from  wandering  by  means  of  a  sharply  serrated  pair  of  for- 
ceps. Three  or  four  leeches  will  usually  secure  an  after-hemorrhage  of 
about  80  gm.  This  need  not  be  checked  until  it  exceeds  100  gm.  in 
amount.  If  the  vagina  is  plugged  after  the  application  of  the  leeches, 
an  irritation  is  produced  which  is  apt  to  destroy  the  good  effects  of  the 
bleeding.  If  the  hemorrhage  is  too  severe,  we  may  apply  a  single  wad 
of  cotton  to  the  bleeding  spot,  and,  if  this  proves  insufficient  the  part  is 
enclosed  in  a  suture. 

Among  the  unpleasant  sequela?  which  occasionally  follow  the  applica- 
tion of  the  leeches,  is  severe  uterine  colic.  This  is  best  relieved  by  an 
enema  containing  opium.  Seanzoni  also  mentions  violent  reflex  symp- 
toms, spasmodic  attacks,  vomiting,  delirium — symptoms  which  occur  occa- 
sionally after  a  simple  examination  in  hysterical  individuals.  The  ap- 
pearance of  an  urticaria-like  eruption  has  also  been  mentioned.  Notable 
permanent  sequela.'  have  not  been  observed. 

Scarification  forms  the  second  method  of  local  abstraction  of  blood  from 
the  portio  vaginalis.      Incisions  into  the  lips  of  the  cervix  are  made  with 
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a  long-handled,  curved  knife.  Considerable  hemorrhage  occurs  occasion- 
ally  if   the    parts  arc  congested  or  a  large  vein  is  entered.      But   very 

numerous  or  deep  incisions  must  usually  be  made  in  order  to  discharge 
a  sufficient  amount  of  blood.  If  the  incisions  are  made  too  deep,  as  is 
apt  to  occur  on  account  of  the  long  duration  of  the  procedure,  we  can  no 
more  guard  against  occasional  excessive  after-bleeding  than  in  the  case  of 
application  of  leeches.  Such  deep  incisions  occasionally  heal  very  slowly. 
Kristeller  recommends  acupuncture  for  the  abstraction  of  blood.  The 
after-bleeding  is  sometimes  very  marked. 

The  application  of  leeches  to  the  perineum  and  anus  is  employed  in  vir- 
gins as  a  substitute  in  those  cases  in  which  accidents  have  occurred  after 
previous  applications  of  leeches  to  the  cervix,  and  in  individuals  in  whom, 
for  some  reason,  the  introduction  of  a  speculum  and  the  exposure  of  the 
parts  are  to  be  avoided.  AVe  must  warn  against  the  application  of  too 
many  leeches  to  the  anus,  inasmuch  as  severe  hemorrhage  in  this  locality 
is  not  infrequent.  Three  leeches  usually  suffice,  more  rarely  5  or  G  are 
required. 

Every  patient,  who  is  subjected  to  these  methods  of  treatment,  should 
stay  in  led  about  24  hours,  in  order  that  the  advantage  derived  from  the 
depletion  of  the  vessels  should  not  be  counteracted  by  the  erect  position 
and  by  motion. 

The  application  of  cups  to  the  uterus  has  met  with  very  little  favor. 

Abdominal  Baxdages. 

Abdominal  bandages  may  be  either  complete  or  partial.  Those  which 
pass  around  the  entire  abdomen  may  be  applied  in  the  following  manner; 
The  distance  from  the  symphysis  to  the  ensiform  cartilage  is  measured, 
and  a  piece  of  linen  or  cotton  is  cut  of  this  width.  Its  length  should  be 
10  to  "20  cm.  greater  than  the  circumference  of  the  abdomen  and  the 
cotton  bandage,  which  will  now  be  described.  The  abdomen  is  covered  in 
front  and  on  the  sides  with  a  thick  uniform  layer  of  cotton,  but  if,  as  so 
often  happens,  the  hips  are  much  broader  than  the  waist,  additional  layers 
of  cotton  are  applied  to  the  loins  and  region  of  the  false  ribs,  in  order  to 
secure  an  uniform  application  of  the  bandage.  If  greater  pressure  is  to  be 
brought  to  bear  on  a  certain  spot,  this  part  is  covered  with  an  extra  layer 
of  cotton.     The  ends  of  the  bandage,  which  is  passed  under  the  back, 
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are  carried  across  one  another  upon  the  abdomen  and  firmly  pinned  to- 
gether (dry  pack). 

In  applying  a  wet  pack  two  or  three  cloths  of  the  size  mentioned  above 
are  dipped  in  water,  wrung  out,  placed  smoothly  upon  one  another  and 
then  upon  thin  rubber  cloth.  The  whole  is  then  shoved  under  the  loins 
and  the  cloths  are  successively  drawn  round  the  abdomen;  finally  the 
rubber  cloth  is  used  in  the  same  way. 

Such  dry  and  wet  packs  afford  a  certain  support  to  the  abdominal  walls 
and  the  movements  of  the  latter  are  diminished.  The  pressure  within  the 
abdominal  cavity  is  increased,  and  hence  there  is  less  marked  variation  in 
pressure  as  the  result  of  external  factors,  such  as  passive  or  active  bod- 
ily movements,  especially  of  the  trunk,  the  assumption,  of  a  position  on 
the  other  side  of  the  body,  the  movements  of  respiration,  coughing,  sneez- 
ing, laughing,  vomiting,  etc.  Even  hemorrhages  into  the  abdominal  cav- 
ity may  be  prevented  or  moderated  by  these  packs.  Their  protection 
appears  particularly  important  in  irritative  conditions,  inflammatory  pro- 
cesses in  the  abdominal  cavity,  peritoneum  and  adjacent  organs. 

The  effects  of  the  uniform  compression  exerted  by  these  packs  are  not 
to  be  underestimated.  Since  we  have  used  them  from  the  start  in  cir- 
cumscribed and  diffuse  peritonitis,  we  have  not  observed  such  marked 
tympanitic  distension  as  formerly.  It  might  be  supposed  that,  instead  of 
the  distension  of  the  anterior  abdominal  wall,  the  diaphragm  would  be 
pushed  higher  and  the  respiratory  difficulty  would  increase,  but  this  is  not 
true.     The  pack  is  very  agreeable  to  the  large  majority  of  the  patients. 

The  support  feels  comfortable,  and  the  pains  produced  by  respira- 
tion and  motion  are  considerably  diminished.  But  the  application  of 
the  bundage  demands  extreme  care,  and  only  a  very  experienced  nurse 
should  be  permitted  to  apply  it.  Above  all  we  must  endeavor  to.  produce 
uniform  compression.  Excessive  pressure  may  give  rise  to  thromboses  by 
interfering  with  the  circulation  in  the  pelvis  and  lower  limbs.  Care  must 
also  be  taken  that  the  bandage  does  not  come  down  too  low  and  exercise 
pressure  on  the  saphenous  vein.  In  this  way  the  otherwise  remarkably 
soothing  effect  of  the  bandage  may  he  converted  into  the  opposite,  especially 
after  operations  which  have  been  attended  with  great  diminution  in  the  size 
of  the  abdominal  cavity,  such  as  ovariotomy  or  puncture  of  ascites.  This 
is  also  true  of  the  bandages  applied  during  childbed.  Wet  packs  have 
an  additional  effect.     The  abdominal  walls  are  soon  surrounded  bv  a  cata- 
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plasm,  the  skin  becomes  softened  and  congested.  If  used  for  a  long  time, 
papules  and  vesicles  will  make  their  appearance.  These  packs  arc  very 
valuable  in  acute  and  chronic  inflammatory  conditions  of  the  abdominal 
and  pelvic  organs.  If  the  patients  are  not  thoroughly  warm  and  experi- 
ence disagreeable  sensations  from  the  wet  cold,  the  cloths  should  be  wrung 
out  thoroughly,  the  entire  pack  covered  with  flannel,  warming-pans  applied 
to  the  sides  and  the  pack  seldom  changed.  It  should  not  be  applied  for 
the  first  time  until  the  patient  has  been  in  bed  about  half  an  hour  and  is 
thoroughly  warmed.  If  the  patient  is  too  warm,  the  cloths  are  not  wrung 
so  thorough^  and  are  changed  more  frequently,  and  an  ice-bag  may  even 
be  applied  to  a  special  painful  spot.  The  pack  may  lie  moistened  after 
removing  it  entirely,  but  this  is  not  advisable  in  acute  processes,  attended 
with  great  tenderness.  In  such  cases  the  cloths  are  separated  upon  the 
anterior  abdominal  wall  and  moistened  with  a  sponge. 

These  packs  are  chiefly  of  service  when  the  patient  lies  quietly  in  bed. 

Some  individuals  require  support  of  the  abdominal  muscles  in  the 
erect  position,  either  because  the  weight  to  be  carried  (pregnant  uterus, 
tumor,  etc,)  is  too  great  or  because  the  abdominal  muscles  are  poorly  nour- 
ished, flabby,  and  insufficient.  Specially  prepared  bandages  are  required  in 
such  cases.  They  sometimes  extend  from  the  symphysis  to  the  umbilicus, 
sometimes  only  over  a  part  of  this  region.  Towards  the  symphysis  they  are 
slightly  caudate  in  shape.  They  are  made  of  linen,  wool  or  flannel;  this  is 
woven  with  rubber  cloth  or  the  latter  is  used  only  in  places.  Some  bandages 
are  made  entirely  of  rubber  cloth.  In  order  to  secure  the  necessary  stiff- 
ness whalebone  bands  are  often  introduced  lengthwise,  but  these  not  in- 
frequently cause  disagreeable  partial  pressure.  Many  bandages  are  fas- 
tened by  an  ordinary  elastic  belt  in  such  a  way  that  the  ends  of  the  belt  are 
tightened  by  means  of  a  buckle  in  the  region  of  the  spinal  column  (Fig. 
74).  In  others  the  ends  of  the  belt  are  crossed  at  the  spine  and  are  then 
fastened  by  a  buckle  over  the  symphysis.  Thigh  straps  are  almost  always 
required. 

An  important  feature  is  the  band  a  (Fig  74),  which  runs  transversely 
above  the  symphysis  across  the  lower  part  of  the  abdomen,  and  which  is 
modified  in  various  ways  and  may  be  provided  with  auxiliary  apparatus. 

Thus,  a  pad  may  be  inserted  above  the  symphysis;  or  upon  that  part  of 
the  bandage  which  is  situated  over  the  symphysis  is  placed  a  weak  spring, 
in  whose  covering  are  sewed  the  buttons  used  for  fastening  the  band  a 
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(Fig.  ?5  b).     Kubber  cushions  filled  with  air,  cotton  or  hair-pads  are  used 
in  abdominal  hernia  and  movable  kidneys.     Slight  thickening  over  the 


parts  which  are  to  be  subjected  to  increased  pressure  often  suffices.     In 
herniae  and  yielding  portions  of  the  abdominal  walls,  a  pad  which  com- 

,  I.W 


presses  the  abdomen  too  forcibly  and  acts  only  upon  the  yielding  part, 
is  apt  to  exercise  injurious  effects.     In  marked  weakness  of  the  back, 


pains  in  the  back  and   sacro-lumbar  neuralgia,   pads  are  placed  in  the 
lumbar  region,  as  shown  in  Fig.  76.     They  have  very  good  effects  in  some 
Vol.  VI.— 10 
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cases,  but  additional  support  to  the  spine  may  lie  necessary  in  order  to 
relieve  the  pains  produced  by  over-exertion  of  the  extensors  of  the  back, 
in  paralysis  of  the  abdominal  walls  or  abdominal  tumors.  Thus  good  re- 
sults have  been  obtained  from  an  abdominal  bandage  with  a  spring  around 
the  hips  (as  in  a  truss),  and  to  which  a  sort  of  corset  is  added.  Even 
crutch-like  arm  supports,  which  rest  upon  the  bandage,  may  be  rendered 
necessary.  The  patients  must  be  informed  that  the  bandages  can  only 
be  tested  by  wearing  them,  and  that  slight  inconveniences  therefrom  of- 
ten necessitate  modifications  here  and  there. 

The  bandages  are  especially  suited  to  those  cases  in  which  the  abdomen 
is  very  much  distended  by  a  large  tumor  or  the  pregnant  uterus,  and 
great  traction  upon  the  abdominal  walls  is  thus  produced.  They  may 
be  employed  at  an  early  period  if  the  abdominal  walls  have  suffered  from 
previous  pregnancies. 

In  simple  insufficiency  of  the  abdominal  walls,  such  as  is  observed  after 
pregnancy,  tumors  and  ascites,  the  support  of  a  bandage  is  rendered  so 
much  more  necessary  if  there  is  a  considerable  deposit  of  fat  in  the  ab- 
dominal walls,  omentum  and  mesentery.  The  bandage  then  prevents  ex- 
cessive diminution  of  abdominal  pressure,  which  may  give  rise  to  consid- 
erable (especially  venous)  congestion.  In  addition,  it  prevents  traction 
on  the  nerves  of  the  abdominal  walls  and  the  suspensory  ligaments  of  the 
viscera,  which  may  give  rise  to  severe  neuralgic  pains  and  even  to  other 
concomitant  symptoms.  It  also  tends  to  prevent  dilatation  of  the  stom- 
ach, meteorism  and  constipation.  A  certain  weakness  of  the  abdominal 
muscles  is  found  not  infrequently  in  virgins  and  nulliparae,  especially  if 
they  have  suffered  from  protracted  chlorosis.  Here  the  muscular  tonus 
can  usually  be  restored  by  radical  treatment,  by  relieving  the  general 
condition,  exercise,  electricity,  etc.  Nevertheless  it  will  be  necessary  to 
use  a  bandage  for  a  certain  length  of  time  as  a  palliative  measure. 

Insufficiency  of  the  abdominal  Avails  is  often  associated  with  mobility 
of  certain  abdominal  viscera,  such  as  the  kidneys  and  uterus.  In  such 
cases  the  bandage  must  be  provided  with  pads,  or,  if  the  pelvic  viscera 
are  affected,  pessaries  must  be  introduced,  or  even  operative  interference 
adopted.  I  may  here  mention  that,  in  retroversions  and  prolapse  of  the 
uterus  and  vagina,  the  abdominal  bandage  may  become  very  necessary 
•n  order  to  maintain  a  sufficiently  high  intravaginal  pressure.  But  if  the 
vaginal  sphincter  apparatus  is  insufficient,  the  latter  must  first  be  restored 
by  operation. 
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Extensive  hernise  in  the  linea  .alba  are  usually,  though  not  always,  associ- 
ated with  general  insufficiency  of  the  abdominal  walls.  The  muscles  may 
even  be  powerful  in  such  cases,  as  is  sometimes  observed  after  laparotomy. 
Small  abdominal  hernia?  are  also  observed  occasionally  when  the  muscles 
are  intact.  The  pains  are  then  often  greater,  because  the  traction  and 
tension  of  the  small  section  of  the  walls  are  relatively  greater,  and  in  ad- 
dition there  is  also  tension  of  the  parts  which  immediately  surround  the 
hernial  opening.  We  have  seen  the  adjacent  muscles  in  a  state  of  con- 
tracture-like  tension.  In  such  cases  the  bandage  must  contain  special 
pads,  which  should  always  be  larger  than  the  opening  and  not  too  thick. 


Apparatus  which  exercise  isolated  pressure  on  the  hypogastric  region — 
the  so-called,  ccintures  liypogastriques — were  formerly  very  much  in 
vogue  (Fig.  77).  These  consist  of  a  metallic  disk  padded  upon  the  side 
next  to  the  abdominal  walls,  usually  with  hair,  covered  with  leather.  This 
cushion  is  situated  above  the  symphysis  and  is  fastened  by  a  belt  with  a 
metallic  spring,  passing  around  the  hips  below  the  crests  of  the  ilium. 
By  means  of  a  screw  the  pad  may  be  placed  at  various  angles  to  the  belt, 
i.e.  to  the  abdominal  walls,  so  that  the  pressure  may  be  exercised  more 
from  above  downwards  or  vice  versa,  according  as  the  lower  border  of  the 
pad  is  pushed  more  or  less  deeply  into  the  abdominal  walls.  It  is  said 
that  these  bandages,  by  their  pressure  backwards  and  upwards,  antagonize 
to  a  certain  extent  the  weight  of  the  viscera,  which  would  otherwise  be 
brought  to  bear  upon  the  pelvic  organs,  especially  the  uterus. 

Artificial  Im pi;  i :< ;  x.\  ti  <  >  n  . 

The  term  artificial  impregnation  is  applied  to  the  introduction  of  the 
semen  into  the  uterus  by  means  of  instruments,  but  the  indication  for 
such  a  procedure  will  ho  very  rarely  presented.  Careful  investigations 
have  shoAvn  that  in  a  large  percentage  of  sterile  marriages  the  male  is  at 
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fault.  The  semen  contains  no  spermatozoa  or  imperfectly  developed 
ones,  either  as  the  result  of  developmental  anomalies  (such  as  incomplete 
descent  of  the  testicles)  or  of  disease.  The  formation  of  semen  is  es- 
pecially apt  to  be  interfered  with  after  inflammations  of  the  testicles, 
gonorrhoea  and  syphilis.  The  vis  coeundi  of  the  male  may  also  be  in- 
sufficient, and  thus  be  the  cause  of  sterility. 

In  the  female  various  anomalies  may  act  as  the  cause  of  sterility. 
The  complete  performance  of  coitus  may  be  rendered  impossible  by  hy- 
peresthesia of  the  vulva,  vaginismus,  closed  or  rigid  hymen,  tumors, 
etc.  In  very  sensitive  women  the  semen  is  discharged  immediately  after 
coitus  by  reflex  movements  of  the  vaginal  muscular  coat  or  by  abdominal 
pressure.  Changes  in  the  shape  and  size  of  the  portio  vaginalis,  stenosis 
of  the  external  orifice  or  cervical  canal,  angular  flexions  of  the  canal, 
more  rarely  of  the  body  of  the  uterus,  may  prevent  the  entrance  of  semen. 
Anomalies  in  the  position  of  the  cervix  may  also  interpose  obstacles.  The 
tip  of  the  glans  penis  may  not  come  in  contact  with  the  external  os  dur- 
ing coitus,  but  passes  into  a  sort  of  blind  sack  in  the  vagina.  This  is 
formed,  in  retroversions  by  the  posterior  fornix,  in  anteversions  by  the 
anterior  fornix,  and  in  lateroversions,  by  that  portion  of  the  vagina  op- 
posite to  the  direction  of  the  cervix. 

An  important  factor  appears  to  reside  in  the  fact  that  the  vaginal  secre- 
tion, which  is  dangerous  to  the  life  of  the  spermatozoa,  may  acquire  this 
property  in  a  still  higher  degree,  and  that  the  secretion  of  the  cervix  and 
body  of  the  uterus  may  also  become  deleterious  to  the  spermatozoa. 
Finally,  numerous  anomalies  of  the  tubes,  ovaries  and  surrounding  parts 
act  as  frequent  causes  of  sterility.  The  ovum,  even  if  it  is  properly  de- 
veloped, does  not  find  its  way  into  the  uterus,  because  the  ovaries  are  im- 
bedded in  masses  of  exudation,  or  on  account  of  adhesion  of  the  abdomi- 
nal end  of  the  tubes,  flexion  or  catarrh  of  the  tubes,  etc. 

Some  of  the  anomalies  which  give  rise  to  sterility,  particularly  those  of 
the  ovaries  and  tubes,  are  rarely  or  not  at  all  amenable  to  treatment. 
Unfortunately  such  cases  seem  to  form  a  large  part  of  the  whole  number. 
We  have  very  often  been  able  to  demonstrate  such  changes,  since  we 
have  adopted  the  plan  of  making  careful  examinations,  and.  if  necessary, 
administering  an  anaesthetic  to  every  patient  who  consults  us  concerning 
sterility. 

Other  causal  conditions  may  be  relieved  in  part,  or  if  this  is  impos- 
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sible,  their  effects  may  be  combated,  as,  for  example,  in  the  case  of  pa- 
thological conditions  near  the  introitus,  which  interfere  with  sexual  inter- 
course. Anomalies  in  the  shape  and  size  of  the  cervix,  such  as  elongation 
and  conicity,  or  narrowness  of  the  os,  are  relieved  by  operative  interfer- 
ence. Stenoses  of  the  cervix  higher  up  may  be  remedied  by  dilatation, 
and  even  in  flexion-stenoses  this  plan,  or  the  prolonged  application  of  an 
intra- uterine  pessary,  occasionally  secures  relief.  At  least,  it  may  make 
the  conditions  temporarily  favorable  to  conception.  In  retroversion  with 
the  formation  of  a  blind  sac  in  the  posterior  vaginal  vault,  the  patient, 
according  to  Pa  jot,  should  be  constipated  for  several  days  before  coitus, 
in  ante-versions  the  urine  should  be  retained  for  a  long  time,  and  in 
latero-versions  she  should  lie,  during  coitus,  upon  the  side  towards  which 
the  cervix  is  directed.  Suitable  pessaries  may,  perhaps,  secure  relief. 
Certain  empirical  measures,  such  as  coitus  in  the  knee-elbow  or  some 
similar  position  may  be  occasionally  successful,  especially  in  changes  in 
the  shape  and  position  of  the  uterus.  Finally,  we  may  attempt  to  remove 
the  abnormal  secretion  of  the  vagina  and  cervix  by  appropriate  remedies. 

Thus,  little  remains  for  artificial  impregnation.  Perhaps  the  chief  in- 
dication would  be  furnished  by  stenoses,  especially  flexion-stenoses  in  the 
upper  part  of  the  cervical  canal.  TIaussmann  recommends  it  if  living 
spermatozoa  enter  the  lower  part  of  the  cervical  canal,  but  are  unable  to 
pass  the  internal  orifice.  lie  even  recommends  that  the  attempt  be  made 
before  the  rectification  of  the  flexion.  In  this  case  we  have  to  deal  sim- 
ply with  the  transportation  of  the  semen  beyond  a  portion  of  the  cervical 
canal.  In  anomalies  in  which  the  semen  does  not  enter  the  cervix,  as 
in  stenosis  of  the  external  os,  anomalies  in  the  shape  and  size  of  the  portio 
vaginalis,  changes  in  its  position  and  direction,  the  indication  is  only  pre- 
sented when  other  measures  have  been  adopted  without  result,  or  when 
they  do  not  promise  success.  This  is  also  true  of  a  specially  deleterious 
constitution  of  the  secretion  of  the  cervical  mucous  membrane.  The 
semen  must  then  lie  conveyed  throughout  the  entire  cervical  canal.  The 
semen  which  has  been  discharged  into  the  vagina  during  coitus  may  not 
be  employed,  since  it  often  suiters  injury  after  a  little  while. 

The  indications  for  artificial  impregnation  are,  therefore,  very  limited. 
Moreover,  every  physician  will  probably  experience  a  feeling  of  disgust 
at  being  concerned  in  such  procedures.  But,  on  the  other  hand,  there 
are  motives  which  should  make  us  forget  this  side  of  the  case.      The  hap- 
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piness  of  marriage  often  depends  upon  the  progeny,  and  those  who  seek 
our  aid  are  the  very  ones  who  would  be  able  to  educate  the  child  into 
a  useful  member  of  society. 

A  much  more  important  feature  is  the  extreme  doubtfulness  of  a  success- 
ful result,  If  we  adopt  the  above-mentioned  indications,  it  is  still  doubt- 
ful, in  fhe  individual  case,  whether  other  causes  of  sterility  may  not  he 
present.  But  apart  from  this,  the  question  also  arises  whether  the  patient 
possesses  the  ability  to  carry  the  pregnancy  through  to  its  termination. 
This  doubt  is  frequently  justifiable,  since  the  anomalies  mentioned  often 
include  various  changes  which  will  limit  such  ability. 

The  results  of  artificial  impregnation  have  been  exceedingly  poor,  so 
far  as  reported  by  trustworthy  observers,  and  Sims,  who  has  probably 
done  most  in  this  direction,  reports  only  a  single  successful  case.  But  hith- 
erto the  operation  has  been  performed  only  in  very  complicated  cases,  after 
all  other  methods  had  been  employed  without  avail.  Haussmann's  dis- 
covery of  the  pernicious,  and  often  very  rapid  deleterious  influence  of  the 
vaginal  mucus  on  the  spermatozoa,  and  of  the  bad  effects  of  mechanical 
manipulations  upon  them,  partly  explains  the  lack  of  success.  Even  the 
transfer  of  the  eemen  to  a  syringe  injures  the  spermatozoa,  so  that,  for 
example,  the  head  may  become  separated  from  the  tail.  The  technique  of 
artificial  impregnation  varies.  Sims  used  a  glass  syringe  which  was  care- 
fully kept  at  the  temperature  of  the  blood.  Soon  after  coitus,  he  exposed 
the  cervix  in  the  latero-abdominal  position,  sucked  the  semen  within  the 
vagina  into  the  syringe,  and  then  inserted  the  tip  of  the  latter  3-4  cm. 
into  the  cervical  canal.  The  piston  was  moved  by  a  screw  in  order  that 
the  amount  in  jested  could  be  measured  more  accurately.  In  this  way  three 
or  four  drops  of  semen  were  injected  into  the  uterine  cavity.  Sims  thinks 
that  this  amount  was  too  large,  and  that  \  to  1  drop  will  suffice.  Ilauss- 
mann  merely  speaks  of  the  transportation  of  semen  (which  is  already  situ- 
ated in  the  lower  part  of  the  cervix)  into  the  uterine  cavity,  across  a 
stenosis  or  flexion  of  the  upper  part  of  the  cervical  canal.  He  recom- 
mends a  Braim's  syringe  provided  with  a  flexible  canula,  or  a  special 
instrument,  known  as  the  spermatophore.  This  is  a  flexible  strong  sound, 
with  two  short,  rounded  transverse  branches,  whose  object  it  is  to  convey 
the  mucus  of  the  cervical  canal  and  the  spermatozoa  contained  in  it,  into 
the  cavity  of  the  uterus.  According  to  this  writer,  the  employment  of 
the  semen  which  has  been  deposited  in  the  vagina  is  absurd. 
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The  manipulation  is  best  performed  soon  after  the  cessation  of  menstrua- 
tion. If  the  semen  is  deposited  in  the  lower  part  of  the  cervical  canal,  it  is 
best  to  follow  Haussmann's  recommendation.  If  another  mode  of  artifi- 
cial impregnation  is  adopted,  the  husband  must  secure  fresh  semen. 
Court y  allows  him  to  use  a  condom  into  which  the  penis  is  not  inserted 
completely;  a  small  blind  sac  is  thus  left,  into  which  the  semen  is  de- 
posited. 

We  must  not  forget  to  mention  that  annoying  and  even  dangerous  se- 
quela?, such  as  parametritis  and  perimetritis,  have  followed  the  injection. 
Whether  this  is  the  result  of  imperfect  disinfection  or  is  owing  to  the  fact 
that  the  semen,  being  in  a  condition  of  intense  molecular  movement,  has  a 
special  tendency  to  decomposition,  cannot  be  determined  from  the  obser- 
vations. Perhaps  the  slight  traumatism  connected  with  the  manipulation 
also  plays  a  part  in  these  accidents. 

Sub-mucous  and  Intra-parietal  Injections. 

Injections  into  the  sub-mucous  tissue  of  the  vagina,  or  the  wall  of  the 
cervix,  with  a  Pravaz  or  some  similar  syringe,  have  been  employed  for  vari- 
ous purposes.  These  included  resolution  of  simple  hypertrophy  of  the 
portio  vaginalis,  of  the  entire  cervix  and  of  the  body  of  the  uterus.  At- 
tention was  directed,  at  the  same  time,  to  the  hemorrhages  associated 
with  such  conditions,  so  that  the  remedy  (ergotin)was  selected  on  account 
of  this  prominent  symptom.  After  Hildebrandt  had  employed  subcu- 
taneous injections  of  ergotin  in  fibromata,  it  was  thought  that  the  rem- 
edy would  act  more  efficiently  if  introduced  directly  into  the  diseased 
organ.  Tincture  of  iodine  was  also  injected  into  the  uterine  walls  or 
into  the  tumor  itself.  The  attempt  was  also  made  to  produce  seques- 
tration and  exfoliation  of  malignant  tumors,  by  the  injection  of  caustic 
fluids  into  the  base  of  the  new  growths. 

We  have  attempted,  by  means  of  injections  of  tincture  of  iodine,  to 
cause  absorption  of  parametritic  and  perimetritic  exudations,  of  rigid 
thickened  ligaments,  and  in  ovaries  which  were  compressed  by  firm 
masses  of  exudation. 

Finally,  injections  of  narcotics,  such  as  morphine  and  atropine,  have 
been  used  to  relieve  a  definite  symptom,  viz.,  pain. 

The  cases  hitherto  reported  are  by  no  means  sufficient  to  enable  us  to 
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formulate  definite  indications  for  the  procedure.  In  chronic  uterine  con- 
gestions as  much  or  even  more  may  be  effected  by  other  means.  The 
results  in  fibromata  are  not  sufficiently  good  to  justify  us  in  recommend- 
ing it  verv  highly.  But  there  can  be  oo  objection  to  making  the  experi- 
ment, if  other  methods  of  treatment  are  unavailing,  and  we  do  not  decide 
upon  active  operative  interference.  Schuecking  injected  Fowler's  solution 
successfully  in  subinvolution  of  the  uterus  associated  with  relaxation  of 
the  ligaments  or  with  flexions  and  erosions,  and  tincture  of  iodine  in 
erosions  and  glandular  hyperplasia  of  the  cervix.  In  parametritic  and 
perimetritic  hard,  callous  nodules  of  long  standing,  all  remedies  are  often 
useless,  and  the  symptoms  may  be  so  extremely  severe  that  even  a  doubt- 
ful plan  appears  justifiable.  In  cancer  of  the  uterus,  operative  interfer- 
ence of  another  kind  will  generally  he  selected.  Nevertheless,  experi- 
ments with  caustic  injections  appear  to  be  entirely  justifiable.  We  will 
probably  be  able  to  penetrate  more  deeply  with  these  than  with  the  knife 
or  actual  cautery. 

The  injections  are  made  with  an  ordinary  Pravaz  syringe,  or  with  one 
which  is  provided  with  a  long  canula.  It  is  best  to  expose  the  portio 
vaginalis  with  a  Sims  speculum,  and  to  fix  it  with  a  tenaculum.  The  in- 
jection is  made  0. 5  to  1. 0  cm.  deep  along  the  long  axis  of  the  cervix.  It  not 
infrequently  bleeds  considerably.  In  order  to  prevent  hemorrhage,  and  the 
escape  of  the  injected  fluid,  the  canula  is  retained  in  position  for  some 
time,  and  a  tampon  is  rapidly  applied  after  its  withdrawal.  This  need  not 
be  apprehended  when  caustic  fluids  are  injected.  The  amount  of  fluid 
injected  should  not  exceed  5  to  10  drops,  as  resistance  is  apt  to  be  offered  by 
the  firm  tissue  of  the  cervix.  Hence  the  solution  should  be  as  concentrated 
as  possible,  or  several  injections  should  be  made. 

Guichard  recently  reported  a  case  of  cauliflower  growth  of  the  cervix  which 
was  treated  successfully  with  parenchymatous  injections  of  chloride  of  zinc 
(1  too).  No  relapse  had  occurred  at  the  end  of  a  year.  W.  "Williams  used  injec- 
tions of  bromalcohol  (1  to  5)  in  epithelioma  of  the  cervix. 

Collins  injected  ergotin  in  subinvolution  and  chronic  metritis.  J.  M.  Bennet  in- 
jected a  solution  of  potass,  iodide,  gr.  x.,  potass,  bromide,  gr.  x.,  tinct.  iodine  3  ss., 
aq.  distil.  I  iss.  in  chronic  cervical  metritis  ;  4  to  o  injections  were  made  each  time. 
More  than  three  sittings  were  rarely  necessary. 

Delore  injected  a  concentrated  solution  of  ergotin  (1  to  2)  in  fibromata  ;  gr.  ij-x 
ergotin  were  injected  each  time.  The  secondary  symptoms  were  often  very  violent — 
chills,  tremor,  drowsiness,  herpes  labialis,  bilious  vomiting,  diarrhoea,  pains  in 
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the  tumor,  loins,  thighs,  joints  and  head.  Abscesses  formed  in  two  cases,  in  one 
in  the  anterior  lip  of  the  cervix,  in  the  ether  above  the  umbilicus*  In  the  latter 
case  the  tumor  had  been  penetrated  through  the  abdominal  walls;  complete  reso- 
lution was  never  obtained.  Some  of  the  tumors  became  smaller,  and  ceased  to 
grow.     On  the  other  hand  the  hemorrhages  often  ceased. 


Massage. 

In  gynecology,  massage  has  been  chiefly  employed  by  the  laity,  in 
combination  with  the  Swedish  movement  cure. 

This  method  of  treatment  was  intended  for  two  purposes.  The  first 
was  the  improvement  of  the  general  nutrition  of  the  body.  Gymnastics, 
with  semi-active  and  passive  movements,  were  chiefly  employed  for  this 
purpose.  Massage  proper  is  also  used  for  the  same  purpose.  It  is  as- 
sumed that  the  gymnastics,  by  means  of  certain  movements  which  are 
restricted  to  individual  parts  of  the  body,  cause  an  increased  supply  of 
blood  to  these  parts.  Hence  the  production  of  local  changes  was  also 
looked  for. 

The  main  object  of  massage  proper  is  to  act  directly  upon  the  dis- 
eased parts  or  their  surroundings.  The  procedures  vary,  and  it  is  evident 
that,  in  part,  they  cannot  be  utilized  in  gynecology  or  only  to  a  very 
limited  extent.  Stroking  (effleurage),  which,  either  alone  or  in  combina- 
tion with  other  methods,  produces  such  valuable  results,  can  be  very  little 
used  upon  the  uterus  and  surrounding  parts  under  ordinary  conditions. 
Centripetal  stroking  may  sometimes  be  performed  in  large  abdominal 
tumors.  The  so-called  tapping  (tapotement)  of  individual  parts  of  the 
body,  and  which  is  said  to  act  particularly  through  the  medium  of  the 
nervous  system,  may  be  performed,  though  only  partially,  upon  the  ab- 
domen and  external  genitals,  but  its  physiological  and  therapeutic  effects 
are  so  obscure,  that  it  seems  to  us  to  possess  little  value.  Kneading 
(petrisssage)  and  so-called  traction-pressure,  seem  to  us  to  be  especially 
adapted  for  gynecological  therapeutics. 

The  best  results  have  been  obtained  in  subinvolution  of  the  uterus, 
and  the  resulting  hypertrophies,  in  old  pelvic  exudations,  cicatrices  and 
retractions  of  the  ligaments  and  the  resulting  changes  in  the  position  of 
the  uterus.  As  a  general  thing,  massage  is  not  employed  until  the  ordi- 
nary remedies  have  proved  ineffectual.  On  account  of  the  slight  experi- 
ence at  our  command,  it  is  best,  for  the  present,  to  maintain  this  stand- 
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point.  An  exception  may  be  made  in  the  case  of  subinvolution  of  the 
uterus.  I  believe  that,  if  the  contra-indications  be  taken  into  considera- 
tion, it  is  the  best  means  of  producing  rapid  involution  of  the  uterus,  and 
I  have  begun  this  plan  as  early  as  the  fifth  and  eighth  days  of  child-bed. 

The  following  is  the  technique: 

If  the  uterus  is  very  large,  and  extends  above  the  symphysis,  an  attempt 
is  made,  with  the  fingers  of  one  hand,  to  reach  its  posterior  surface  from 
above  or  from  the  sides,  in  order  to  steady  the  organ.  At  the  same  time 
the  fossa?  of  the  ilii,  the  rami  of  the  pubis  and  the  lumbar  vertebra?,  may 
also  be  employed  as  points  of  fixation.  The  fingers  then  execute  stroking, 
pressing,  rubbing  movements. 

As  a  general  thing,  combined  manipulations  are  adopted.  The  finger 
inserted  into  the  vagina,  more  rarely  the  rectum,  fixes  the  uterus,  while 
the  other  hand  manipulates  (through  the  abdominal  walls)  the  different 
parts  of  the  uterus  in  a  definite  order  ;  pressing,  more  rarely  stroking 
movements,  are  employed. 

Traction-pressure  is  exercised  either  upon  the  uterus  itself  or  upon 
tense  ligaments.  In  the  former  event  the  finger  in  the  vagina  lifts  the 
uterus  upwards,  or  pushes  the  cervix  forwards  or  backwards.  In  the  lat- 
ter the  resisting  parts  themselves  are  moved  with  the  finger  in  different 
directions. 

The  massage  cure  must  generally  be  carried  on  for  several  months.  Ac- 
cording to  Prochownik  it  must  be  employed  almost  every  day  if  it  is  to 
prove  successful,  but  such  a  plan  will  be  followed  by  decided  injurious 
effects,  especially  on  the  part  of  the  nervous  system.  Hence  Prochownik 
recommends,  at  the  same  time,  the  use  of  vaginal  tampons,  which  he 
introduces  by  the  aid  of  Bozeman's  hard  rubber  cylindrical  speculum. 
The  tampons  are  introduced,  at  first  for  a  shorter,  then  for  a  longer 
period,  on  the  days  upon  which  massage  is  not  performed.  The  latter 
need  not  be  done  more  than  two  or  three  times  a  week,  under  such  cir- 
cumstances. 

The  temperature  should  be  measured,  especially  in  cases  of  exudation, 
in  order  to  be  enabled  to  combat  accidents  in  time. 

Eecent  inflammatory  processes  must  be  regarded  as  a  contra-indication. 
The  manipulations  will  always  be  attended  with  a  certain  amount  of  pain, 
but  if  the  latter  becomes  violent  and  does  not  subside  quickly,  the  case 
is  not  suitable  for  massage  treatment.     Thromboses  or  a  suspicion  of  this 
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lesion,  endometritis  with  foul  secretion,  or  the  mere  suspicion  of  puru- 
lent salpingitis,  contra-indicate  massage.  This  also  holds  good  when  erotic 
irritation  is  produced  by  the  manipulations,  but  this  is  hardly  to  be  ex- 
pected in  cases  of  congestion  and  exudation.  In  such  cases  the  rectum 
may  be  employed  instead  of  the  vagina.  On  the  other  hand  sexual  irrita- 
tion is  unavoidable  in  certain  of  Brandt's  manipulations  in  prolapse, 
cystocele  and  enuresis.  For  example,  when  the  physician  passes  the 
finger  with  tremulous  pressure  beneath  the  rami  of  the  pubes  in  order  to 
stimulate  the  pudendal  nerve,  or  exercises  similar  pressure  upon  the  an- 
terior vaginal  wall,  on  both  sides  of  the  urethra.  Such  procedures  are 
hurtful. 

As  a  matter  of  course,  pregnancy  also  constitutes  a  contra- indication, 
except  in  cases  of  vaginal  cicatrices,  very  firm  perineum,  or  when  a  strong 
perineum  and  recto-vaginal  septum  have  been  restored  by  operation.  In 
such  cases  a  sort  of  massage  and "  artificial  dilatation  may  be  advanta- 
geously employed  in  the  last  month  of  pregnancy. 

Uterine  hemorrhages,  pelvic  abscesses  and  abortion  have  been  observed 
as  the  result  of  this  plan  of  treatment. 

Winiwarter  reports  that  he  caused  diminution  in  the  size  of  an  ovarian 
tumor  by  massage.  This  increases  the  absorption  of  the  fluid  contents, 
and  may  afford  temporary  benefit. 

Sutures. — ILemostasis. — Ligature  en  masse. 

Operations  on  the  female  sexual  organs  are  often  plastic  in  character, 
and  usually  require  the  bloody  suture.  Hence  it  seems  desirable  to  make 
some  general  remarks  on  the  subject,  in  order  to  avoid  unnecessary  repe- 
tition. 

In  former  times  great  stress  was  laid,  in  regard  to  union  by  first  inten- 
tion, upon  an  intact  condition  of  the  general  health,  but  this  is  much 
less  important  than  was  formerly  supposed.  We  have  observed  union  of 
extensive  wound  surfaces,  despite  wide-spread  atheromatous  degeneration 
of  the  arteries,  embolic  diseases  of  the  brain,  and  even  in  pyaemie  and 
subsequently  fatal  affections.  In  a  midwife  who  had  been  infected  with 
sypbilis  upon  the  finger,  and  suffered,  in  consequence,  from  tophi  and 
lupus,  but  had  never  manifested  any  disease  of  Hie  sexual  organs,  the  ex- 
tensive   wound    of    a    kolpoperineorrhaphy   healed  completely.     Severe 
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relapses  of  deep  nasal  ulcers,  which  had  been  brought  fco  a  standstill  by 
temporary  potassium  Iodide  treatment,  demonstrated  the  continuance  of 
the  constitutional  disease.  In  another  individual  who  had  had  condy- 
lomata lata  upon  the  genitals,  wnich  had  been  removed  by  antisyphilitic 
treatment,  the  same  operat ion  was  twice  unsuccessful.  Complete  union 
did  not  take  place  until  after  the  third  operation,  which  was  preceded  by 
further  antisyphilitic  treatment.  The  main  point  seems  to  be  the  local 
changes  in  the  parts  operated  upon,  not  the  general  changes  in  the  fluids 
of  the  body. 

This  leads  us  to  the  chief  factor  in  the  success  of  union  by  first  inten- 
tion, viz.,  the  presence  in  the  wound  surface  of  a  tissue  which  is  rich  in 
blood,  and  has  no  tendency  to  degeneration.  Anssmic  rigid  cicatricial 
tissue  is  as  little  adapted  to  union  as  is  the  vascular  tissue  which  exhibits 


a  tendency  to  necrosis  on  account  of  its  infiltration  with  a  pseudoplasma. 
Union  by  first  intention  requires  perfectly  normal  tissue,  and  is  very  easily 
secured  in  wounds  of  an  hyperplastic  hut  vascular  vaginal  wall. 

The  proper  shape  of  the  wound  is  extremely  important.  Two  com- 
pletely symmetrical  halves,  which  cover  one  another  upon  closure  of  the 
suture,  should  be  made  if  possible.  In  plastic  operations  proper,  we 
often  have  sufficient  room  to  make  the  incisions  in  accordance  with  this 
requirement.  In  other  operations,  as  in  the  extirpation  of  tumors  or 
other  parts,  this  factor  should,  at  least,  be  taken  into  consideration.  The 
production  of  two  symmetrical  halves  is  often  extremely  difficult  or  even 
impossible,  on  account  of  the  often  unusually  flabby  and  convoluted 
character  of  the  field  of  operation  (especially  the  vaginal  walls),  and  the 
original  asymmetry  of  the  structures  on  both  sides  of  the  median  line  of 
the  vagina,  or  of  the  surface  which  is  to  be  denuded  for  the  operation. 
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Even  the  most  expert  may  find  that,  after  denudation  is  complete,  he  can 
not  obtain  two  halves  which  can  be  properly  adapted.  This  may  be  ob- 
viated m  various  ways.  If  the  halves  are  symmetrical,  the  sutures,  as  a 
rule  should  be  introduced  at  equal  distances,  in  order  that  exactly  cor- 
responding points  may  be  drawn  into  coaptation  (Fig.  78,  a  with  a',  b 
with  b' ',  etc.)     If  it  is  doubtful  whether  the  points  really  correspond,  the 


Fig.  80. 

edges  of  the  wound  may  be  drawn  together  tentatively  before  the  suture 
is  tied.  If  one  edge  of  the  wound  is  longer  than  the  other,  this  may  be 
corrected  by  separating  the  sutures  more  upon  the  longer  edge,  and 
at  the  same  time,  distributing  them  as  uniformly  as  possible  (Fig.  79,  a 
with  a',  b  with  b' ,  etc.)  Such  a  plan  is  only  permissible  when  the  differ- 
ence between  the  two  sides  is  not  too  great.     But  if  the  connection  must, 


Fig.  81. 

nevertheless,  be  made  by  means  of  the  suture,  the  longer  edge  b  (Fig. 
80)  is  drawn  into  a  fold  at  some  suitahb-  spot  (c),  the  latter  is  brought 
into  coaptation  by  itself,  and  then  the  shortened  edge  is  united  to  the 
other  {a). 

The  second  modeof  correction  is  effected,  not  by  means  of  the  sutures, 
but  by  changing  the  wound  surfaces.     The  short  edge  a  (Fig.  81)  is  sim- 
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ply  elongated  in  its  original  direction  towards  c,  or  it  is  cut  so  as  to  corre- 
spond to  a'.     In  this  way  its  length  is  made  equal  to  that  of  b. 

The  wound  surfaces,  which  come  into  coaptation,  must  possess  a  cer- 
tain width.  Surfaces  of  1  to  2  mm.  in  width,  do  not  unite  as  readily  as 
those  which  are  10  to  12  mm.  wide.  But  when  a  certain  width  is  exceeded, 
the  chances  again  grow  more  unfavorable,  because  it  is  more  difficult  to 
produce  complete  symmetry  of  the  surfaces,  and  also  because  the  suture  is 
apt  to  compress  the  broader  surfaces  too  strongly,  and  to  throw  them  into 
folds. 

In  operations  for  fistula  we  must  avoid  denudations  which  are  either 
too  acutely  or  too  obliquely  funnel-shaped. 

In  covering  any  deficiency,  our  object  must  naturally  be  to  oppose 
sufficiently  broad  wound  surfaces  at  the  site  of  the  deficiency.  If  our  in- 
cisions may  be  made  in  any  direction,  the  direction  in  which  coaptation 


occurs  is  immaterial,  provided  that  the  resulting  tension  remains  the  same. 
This  is  not  true  when  the  denudation  must  be  performed  in  a  certain 
direction.  Let  us  suppose,  for  example,  a  urinary  fistula,  whose  posterior 
boundary  is  the  supra-vaginal  portion  of  the  cervix,  inasmuch  as  there 
has  been  a  deep  loss  of  substance  of  the  anterior  lip  of  the  cervix.  The 
anterior  rim  of  the  fistula  may  be  incised  to  any  desired  width  in  the  vagi- 
nal vault.  At  the  posterior  edge  of  the  fistula  we  have  at  our  disposal 
only  the  thin  wall  of  the  supra-vaginal  portion  of  the  cervix.  If  we  make 
a  transverse  elliptical  denudation  and  unite  the  wound  surfaces  (Fig.  82), 
the  defect,  i.e.,  the  fistula,  will  be  covered  on  the  one  side  by  the  neces- 
sarily narrow  surface  which  is  made  from  the  supra-vaginal  portion  of 
the  cervix,  and  on  the  other  side  by  the  wound  surface  in  the  anterior 
fornix,  which  may  be  made  of  any  width  desired.  But  if  the  denudation 
is  made  along  the  longitudinal  axis  of  the  vagina,  the  defect  itself  (Fig. 
83)  may  be  covered  by  uniformly  broad  wound  surfaces,  and  the  unfavoni- 
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ble  portion  of  the  tissues  is  no  longer  employed  for  this  purpose.  It  is 
eliminated  in  this  way,  and  only  plays  the  part  of  the  portion  a  in  Fig.  82. 
In  this  way  we  have  cured  several  fistulas  which,  in  view  of  the  fact  that 
even  the  posterior  lip  of  the  cervix  could  not  be  employed  for  denudation, 
could  only  have  been  cured  otherwise  by  kolpokleisis.  Considerable  ad- 
vantages as  regards  denudation  and  co-aptation  can  be  secured  in  a  similar 
way  by  changing  the  direction  of  the  incisions. 

A  wound  surface,  which  is  to  heal  by  first  intention,  should  be  as 
smooth  as  possible.  This  can  only  be  attained  to  a  certain  degree  in  flabby 
tissues,  which  present  a  different  appearance  with  every  slight  modifica- 
tion of  the  tension,  that  is  artificially  produced  during  denudation. 
After  denudation  the  surfaces  are  brought  together,  in  such  cases,  in 
order  to  see  whether  they  are  properly  in  apposition.  Further  correc- 
tions may  often  be  made,  even  while  the  sutures  are  being  tied,  and  un- 
even places  which  become  visible,  may  be  removed  with  the  scissors  or 
bistoury. 

If  the  raw  surfaces  are  entirely  separate,  each  surface  is  completely  in- 
cluded in  the  sutures.  But  if  the  symmetrical  balves  of  a  broad  continu- 
ous raw  surface  are  to  be  united,  many  believe  that  it  is  sufficient  to 
include  only  a  portion  of  each  denuded  surface  in  the  suture.  This  view 
is  erroneous.  In  such  cases,  which  occur  so  frecprently  among  plastic 
operations  on  the  sexual  organs,  the  sutures  should  be  introduced  almost 
beneath  the  entire  base  of  the  wound.  Otherwise  blood  or  secretion  is 
apt  to  accumulate  at  the  bottom  of  the  wound,  union  by  first  intention 
fails  and  even  infection  may  occur.  If  the  raw  surface  is  very  broad,  the 
needle,  which  is  introduced  at  the  edge  of  the  wound,  may  be  brought 
out  near  the  median  line  of  the  wound  and  a  small  portion  of  the  denuded 
surface  on  both  sides  of  the  median  line  may  be  left  free,  inasmuch  as  the 
needle  is  introduced  on  the  other  side  at  a  little  distance  from  the  median 
line,  and  then  brought  out  at  the  edge  of  the  wound.  But  the  parts  not 
included  in  the  sutures  should  be  very  moderate  in  extent  (Fig.  84). 

In  the  coaptation  of  very  broad  and  wrinkled  raw  surfaces  denuded  tis- 
sue not  infrequently  pushes  up  between  t^e  edges,  and  can  only  be  re- 
placed by  pushing  it  back  with  a  pair  of  forceps.  This  is  especially  apt 
to  occur  if  the  needle  is  introduced  at  too  great  a  distance  from  the  raw- 
surface,  ro  not  exactly  parallel  with  the  latter.  If  the  suture  is  drawn 
together  forcibly,  the  projecting  part  being  pushed  backat  the  same  time, 
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too  much  tissue  will  be  included.  If  this  is  not  incised  partial  necrosis 
of  the  tense  tissue  will  ensue,  and  union  by  first  intention  fails.  Under 
such  circumstances  it  is  advisable  to  remove  the  superfluous  tissue  with 
the  scissors  before  the  suture  is  tied. 

Werth  first  employed  sunken  catgut  sutures  in  these  very  large  raw 
surfaces.  These  are  inserted  into  the  base  of  the  wound  in  such  a  man- 
ner that  a  deep  portion  is  first  united.  Above  this  is  placed  the  ordinary 
main  suture.  A  second  suture  is  sometimes  inserted  internally  at  another 
level.  The  knots  are  cut  off  short.  This  suture  is  mainly  employed  in 
prolapse  and  perineal  plastic  operations.  It  has  also  been  employed  in 
the  intra-peritoneal  treatment  of  pedunculated  myomata.     We  regard  this 


method  as  advantageous  under  certain  circumstances  in  plastic  operations, 
but  cannot  recommend  it  as  a  general  method  in  all  cases.  We  employ  it 
in  those  cases  in  which,  despite  all  our  efforts,  a  very  broad  raw  surface 
presents  too  many  obstacles  to  coaptation  by  means  of  extensive  sutures, 
and  large  masses  of  tissue  would  be  enclosed  by  one  suture. 

We  believe  that  it  is  wrong  in  principle  to  permit  such  a  degree  of 
tension  in  plastic  operations  on  the  genitals,  that  such  aids  become  neces- 
sary. Even  in  the  very  largest  prolapse,  therefore,  Ave  no  longer  prepare 
such  broad  surfaces  that  they  cannot  be  united  by  the  ordinary  sutures 
without  too  much  difficulty.  Union  by  first  intention  is  only  possible 
with  a  certain  degree  of  tension.  If  this  is  exceeded,  the  result  becomes 
uncertain.     Sufficient  will  be  attained  if  we  heal  those  cases  in  which 
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the  surfaces  can  be  brought  together  before  the  limit  referred  to  is  reached. 
However,  even  the  most  expert  will  sometimes  find  that  he  has  gone  too 
far,  and  then  Werth's  suture  will  afford  valuable  assistance.  In  this  way 
we  also  employ  this  method,  but  more  than  1  to  2  sunken  sutures  are  rarely 
necessary.  In  complicated  ruptures  of  the  perineum,  when  the  raw  sur- 
faces are  not  so  large,  the  sunken  sutures  are  seldom  necessary.  But  we 
must  warn  against  placing  too  much  reliance  on  this  plan,  against  found- 
ing a  special  method  upon  it,  and  against  neglecting  the  main  principle 
in  plastic  operations,  viz.,  the  avoidance  of  very  great  tension.  Subse- 
quent parturitions  have  shown  us  that  some  of  our  cases  of  prolapse  opera- 
tions have  healed  excessively,  despite  our  avoidance  of  great  tension.  In 
women  who  have  not  reached  the  menopause,  we  have  become  very  cau- 
tious and  produce  less  denudation  in  them.  Nevertheless,  we  have 
observed  no  great  differences  so  far  as  regards  the  cure  of  the  prolapse. 

The  frequent  turning-in  of  the  extreme  edges  of  the  wound  is  prevented 
by  superficial  sutures  through  the  latter  alone.  Proper  parallelism  of 
the  sutures  to  the  raw  surface,  and  the  insertion  and  removal  of  the  nee- 
dle as  close  as  possible  to  the  edge  of  the  wound,  render  many  superficial 
sutures  unnecessary.  As  a  general  thing,  it  is  advisable  to  apply  the 
sutures  which  encircle  the  entire  base  of  the  wound,  at  a  distance  of  one 
cm.  from  one  another,  and  to  interpose  alternate  superficial  sutures. 
The  latter  possess  minor  importance,  but  I  do  not  think  it  advisable  to 
limit  their  use  still  further.  Apart  from  the  turning-in,  they  also  pre- 
vent the  entrance  of  vaginal  secretion  or  other  noxious  substances  into 
the  wound.  The  real  object  of  the  operation,  viz.,  union  of  the  wound 
in  the  deeper  parts,  is  indirectly  furthered  by  them,  and  this  constitutes 
their  main  benefit.  Whether  the  outermost  edges  of  the  wound  are  in 
linear  coaptation,  is,  per  se,  of  minor  significance,  but  its  effect  in  aiding 
deeper  union  is  not  slight.  As  a  matter  of  course,  the  chief  importance 
is  to  be  attached  to  the  large,  deep-spreading  sutures.  With  the  disre- 
gard of  their  importance  found  in  Schroeder's  work,  it  is  very  natural 
that  new  methods  must  be  adopted  in  order  to  secure  success.  Hoff- 
meier  is  now  on  the  right  path,  inasmuch  as  he  strives  for  accurate  coap- 
tation in  the  deep  parts  of  the  wound,  and  attempts  to  effect  it  with  the 
aid  of  Werth's  sutures.  We  are  unable  to  understand  how  Schroeder 
attributes  to  us  the  disuse  of  superficial  sutures,  although  we  expressly 
advised  that  they  be  used  alternately  with  the  deeper  ones.  We  may 
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sometimes  use  to  advantage  a  moderately  deep  suture,  which  is  inserted 
very  close  to  the  edge  of  the  wound,  and  bends  in  at  a  depth  of  about  5 
mm.  As  a  general  thing,  it  is  rarely  advisable  to  introduce  the  needle 
at   a   great  distance  from   the   edge  of   the   wound.     Good    coaptation1 


cannot  be  effected  then,  because  the  sutures  cannot  readily  be  introduced 
parallel  to  the  wound. 

The  so-called  double  suture,  in  which  the  needles  are  introduced  and 
removed  far  from  the  edges  of  the  wound,  in  order  to  relieve  the  ordinary 
intervening  sutures  from  tension,  has  been  rarely  employed  by  us.  and 


we  have  even  preferred  to  introduce  a  greater  number  of  sutures.  Lateral 
incisions  are  rarely  advisable,  and  can  only  exercise  a  favorable  effect  at 
the  base  of  the  perineum;  they  do  not  act  upon  the  deeper  parts. 

No  blood  or  clots  may  remain  between  the  raw  surfaces,  since  this  in- 

1  Figs.  85  and  86  are  schematic  representations  of  the  sutures  in  the  transverse 
section  of  the  wound  :  a  and  b  extreme  edges  of  the  wound,  and  the  intervening 
curve  is  the  surface  of  the  wound  ;  c  and  d  are  superficial,  e  and/,  moderately  deep, 
g&ndh,  deep  sutures.  Fig.  86  is  intended  to  show  that,  when  the  entrance  and  exit 
of  the  sutures  are  very  remote  from  the  edges  of  the  wound,  moderately  deep 
sutures  may  often  be  applied  parallel  to  the  raw  surface  ;  but  that  this  is  rarely 
possible  with  deep  sutures,  for  the  simple  reason  that  at  such  a  depth  from  the 
iaw  surface,  are  situated  structures  which  must  be  spared. 
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terferes  almost  always  with  union  by  first  intention.  The  application  of 
numerous  sutures,  firm  ligature,  and  cleansing  by  means  of  the  irrigator 
during  closure  will  prevent  this  complication. 

The  best  after-treatment  is  that  which  does  the  least.  The  catheter  is 
used  only  in  those  cases  in  which  the  patients  are  entirely  unable  to  pass 
the  urine.  Vaginal  injections  or  constant  irrigations  we  regard  as  inju- 
rious rather  than  beneficial.  We  make  injections  (under  the  slightest 
possible  pressure)  in  those  cases  alone  in  which  the  secretion  is  copious 
and  foul  smelling. 

The  removal  of  the  sutures  depends  upon  the  accessibility  of  the  wound. 
If  injury  may  be  produced  during  exposure  by  traction  and  tension  (and 
this  is  apt  to  occur  in  freshly  united  wounds)  we  allow  the  sutures  to  re- 
main fourteen  to  twenty-eight  days.  If  the  wound  is  accessible,  as  in  the 
raphe  of  the  perineum,  or  the  external  genitalia,  we  remove  them  in  5  to  7 
days. 

Much  has  been  said  pro  and  con.  concerning  the  merits  of  silk  and  wire 
sutures.  It  was  claimed  that  wire  is  disinfected  more  readily,  is  less  apt 
to  produce  suppuration,  does  not  imbibe  secretions,  and  therefore  may 
be  left  for  a  longer  time.  On  the  other  hand,  it  was  said  that  the  intro- 
duction of  wire  is  more  tedious  and  complicated;  it  is  apt  to  break,  es- 
pecially on  tying,  the  cut  ends  irritate  surrounding  parts,  its  removal  is 
more  difficult,  and  may  injure  the  wound  by  traction. 

Simon  does  not  even  concede  to  wire  the  above-mentioned  advantages. 
At  least  he  claims  that  his  very  fine,  untwisted  Chinese  silk  (No.  0) 
possesses  the  same  advantages  without  any  of  the  drawbacks  of  wire. 

As  a  general  thing,  we  prefer  wire  to  silk  in  the  suture  of  cavities. 
When  left  for  a  long  time  the  wire  is  less  apt  to  produce  suppuration 
than  even  the  finest  silk,  which  always  imbibes  secretion.  Hence  Si- 
mon always  removed  the  sutures  early,  whenever  possible,  and  therefore 
often  failed  in  prolapse  operations.  An  experienced  operator  who  pos- 
sesses good  material  can  apply  wire  as  easily  as  silk,  and  the  removal 
of  the  former  has  seemed  to  ns  to  be  easier  in  some  respects  than  that 
of  silk,  at  least  in  the  deeper  parts  of  hollow  viscera,.  Each  silver  wire 
suture  is  readily  distinguished  separately.  It  is  often  difficult  to  distin- 
guish individual  silk  threads,  especially  when  several  ends  arc  close 
together.  It'  we  are  experienced  in  the  removal  of  silver  wire  and  em- 
ploy all  auxiliaries,   such  as  winding  it  around   the  forceps,  traction  in 
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a  curved  lino,  etc.,  no  traction  is  exercised  upon  the  wound,  though  this 
possesses  slight  importance  if  the  wire  is  removed  at  a  late  period.  The 
superficial  silver  sutures,  with  their  short,  sharp  curve,  are  removed  with 
difficulty,  and  are  apt  to  scratch  the  wound  or  to  tear  it  slightly  open, 
but  this  is  not  followed  by  serious  effects. 

When  the  sutures  can  be  removed  at  an  early  period,  i.e.,  when  they 
are  not  introduced  within  hollow  viscera,  silk  is  as  serviceable  as  silver 
wire.     Both  should  possess  only  a  moderate  thickness. 

Next  to  silk  and  silver  wire,  catgut  is  chiefly  employed  for  sutures. 
The  latter  is  preferable  when  the  ligatures  are  concealed,  or  when,  on 
account  of  the  difficulty  of  exposure,  it  is  desirable  to  leave  them  in  per- 
manently, as  in  the  rectal  sutures  of  perineal  plastic  operations.  Catgut 
is  not  suitable  in  those  cases  in  which  we  desire  to  support  the  wound 
more  than  4  to  5  days.  Wire  is  then  the  best  material,  because  it  may  re- 
main much  longer  without  producing  bad  effects.  This  cannot  be  said  of 
silk,  the  capillary  action  of  which  enables  it  to  absorb  noxious  substances; 
as  a  matter  of  course,  this  is  especially  apt  to  occur  in  the  vagina. 

Catgut  will  be  still  more  generally  employed  in  the  future,  because  the 
material  has  been  improved,  and  the  means  of  disinfecting  and  preserving 
it  have  been  perfected. 

Sutures  are  applied  either  with  simple  needles  and  a  needle-holder,  or 
with  needles  which  are  set  on  handles  and  do  not  require  a  special  holder. 
The  simple  needles  are  hollow,  or  possess  an  eye  at  the  base,  more  rarely 
at  the  tip.  Needles  with  handles  are  either  hollow  or  have  an  eye  at  the 
tip.  The  latter  possess  the  advantage  of  an  unchangeable  shape  and  di- 
rection. Even  with  the  best  holders  the  connection  between  the  needle 
and  the  holder  is  not  so  firm  but  that  at  times,  especially  in  unusual  posi- 
tion of  both  parts,  displacement  may  occur  during  use.  On  the  other 
hand,  we  are  deprived  of  the  advantage,  in  using  needles  with  handles,  of 
selecting  any  desired  curve,  unless  a  very  large  number  of  needles  is  at 
our  disposal.  Such  a  choice  may  be  easily  made  in  the  case  of  simple 
needles.  In  addition  the  relation  of  the  latter  to  the  needle-holder  can 
be  easily  modified  at  any  time;  in  the  other  form  a  special  mechanism  is 
required. 

Needles  which  possess  handles  are  either  perforated  throughout  their 
entire  length  (Fig.  87),  or  only  in  a  small  part  (Fig.  88).  In  the  latter 
event  a  joint  may  be  inserted  beneath  the  hollow  part,  so  that  the  position 
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of  the  needle  with  regard  to  the  handle  may  be  modified.  They  may  be 
provided  with  an  ordinary  eye  at  the  tip  (Fig.  89)  or  a  slit-shaped  eye. 
Hollow  needles  are  advantageous  only  when  silver  wire  is  used.  In 
drawing  the  wire  through  with  a  simple  needle  the  wire  often  does  not 
remain  applied  to  the  needle,  but  stands  at  an  angle  to  it,  so  that  difficul- 
ties arise,  and  parts  of  the  tissue  may  even  be  torn.     In  using  needles 


with  handles,  the  entire  raw  surface,  or  if  they  are  separated  by  a  gap, 
both  raw  surfaces  must  be  penetrated  at  once.  We  can  not,  as  in  using 
simple  needles,  insert  them  through  one  half  of  the  raw  surface,  bring 
them  out  in  or  near  the  median  line  of  the  wound,  grasp  them  again,  and 
pass  them  beneath  the  other  half  of  the  denuded  surface. 

As  soon  as  the  tip  of  a  needle,  which  has  a  handle,  has  been  pushed 
through,  the  wire  must  be  seized  with  a  hook  or  forceps,  drawn  from  the 
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eye  or  the  hollow  canal,  and  the  needle  then  removed,  in  the  same  path 
along  which  it  entered. 

Simple  needles  can  only  be  employed  with  the  aid  of  a  holder  (Figs. 
90,  91,  92).  AVe  employ  in  preference  the  instrument  shown  in  Fig.  92. 
The  needle-holder  either  possesses  special  grooves  running  in  various 
directions,  and  into  which  the  needle.-,  which  are  quadrangular  at  the 
base,  are  inserted,  or  the  inner  surface  of  the  terminal  portion  is  provided 
with  numerous  fine  serrations,  or  it  terminates  in  soft  metallic  alloys, 


into  which  the  needles  are  pressed.  The  former  are  preferable,  inasmuch 
as  the  alloy  often  does  not  last  during  a  single  operation,  in  which  many 
sutures  are  employed. 

Fritsch  has  devised  a  good  needle-holder,  which  allows  the  needle  to 
be  placed  in  any  direction  desired.  Simple  hollow  needles  possess  the 
same  advantages  and  disadvantages  as  the  similar  needles  with  handles, 
with  regard  to  wire  sutures.  Perfectly  round  needles  have  the  great  ad- 
vantage that  they  injure  the  tissues  very  little,  and  are  not  apt  to  wound 
a  vessel.  Xeedles  with  a  lance-shaped  tip,  or  which  have  a  double  cutting 
edge  along  their  entire  length,  not  infrequently  give  rise  to  considerable 
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hemorrhage.  Needles  with  a  quadrangular  base  injure  the  tissues  still 
more.  On  the  other  hand  the  latter  are  held  more  firmly  in  the  needle- 
holder,  and  the  lance-shaped  needles  penetrate  very  readily,  even  in  very 
firm  tissues.  The  round  needles  are  apt  to  meet  with  obstructions,  and 
it  is  especially  difficult  to  secure  them  firmly  in  the  needle-holder.  Round 
needles  are  preferable  where  little  resistance  is  expected,  and  hemorrhage 
from  the  points  of  insertion  is  to  be  avoided  as  much  as  possible. 

The  eye  of  almost  all  simple  needles  is  situated  at  the  base.  Hence  the 
needle  must  either  be  passed  at  once  through  both  raw  surfaces,  or  it  is 
pulled  out  in  the  middle  of  the  wound,  then  reintroduced,  and  withdrawn 
at  the  other  edge  of  the  wound.     This  is  sometimes  inconvenient,  because 
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the  broad  base  of  the  needle  is  apt  to  injure  the  tissues  unnecessarily,  and 
this  is  aggravated  by  the  manipulations  necessary  in  again  grasping  the 
needle  with  the  holder.  Nor  can  this  be  avoided  by  passing  the  needle 
only  from  within  outwards,  i.e.,  from  the  median  line  of  the  pared 
surfaces  to  the  external  edge  of  the  wound;  this  is  done  by  supplying 
the  thread  or  wire  with  needles  at  both  ends. 

Simple  needles  may  also  be  provided  with  an  eye  at  the  tip  (Fig.  93). 
The  suture  is  then  applied  in  the  same  way  as  with  the  needles  which 
possess  handles.  It  possesses  the  advantage,  however,  that  the  relation 
of  the  needle  to  the  holder  may  be  modified  at  any  time.  A  good  instru- 
ment, which  may  be  used  advantageously  with  every  form  of  needle,  is  a 
small  blunt  hook  which,  as  soon  as  the  tip  of  the  needle  appears,  is  pressed 
between  it  and  the  tissue,  so  that  the  latter  is  protected,  the  tip  of  the 
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needle  is  exposed,  and  may  be  conveniently  pushed  further  (Emmet's 
counter-pressure  hook,  Fig.  94).  Sims's  so-called  feeder  is  also  useful  in 
some  cases.  It  forms  a  sort  of  two-pronged  fork,  and  is  especially  useful 
in  giving  a  certain  direction,  while  the  silver  wire  is  being  drawn  through, 
so  that  it  does  not  cut.  This  is  possible  if  the  wire  is  drawn  through  at 
too  sharp  a  curve  (Fig.  95.) 

A  needle  which  we  have  recently  received  from  Magdeburg,  possesses  a 
slit  at  the  eye.  Through  this  the  suture  is  passed  very  easily  and  quickly, 
and  cannot  escape,  as  the  edges  of  the  slit  have  a  slight  spring  (Fig.  96). 
This  does  not  necessitate  the  insertion  of  the  thread  into  the  eye  of  the 


needle,  and  the  assistant  need  not  prepare  the  needles  in  advance,  but 
may  take  the  sutures  directly  from  the  disinfecting  dish. 

We  have  entered  into  these  details  on  the  subject  of  needles  in  order 
to  make  the  subject  clear  to  those  who  have  little  experience.  For  our 
own  part  we  employ  almost  exclusively  simple  needles  without  handles, 
with  the  eye  usually  at  the  base,  rarely  at  the  tip,  and  with  the  needle- 
holder  shown  in  Fig.  92.  Much  depends  upon  habit  and  experience,  but 
at  all  events,  we  require  needles  of  the  most  varied  sizes  and  curvatures. 

The  tying  of  silk  sutures  needs  no  special  description.  The  wire-twister 
shown  in  Fig.  97,  seems  to  us  to  be  the  most  serviceable.  It  is  a  long, 
round  metallic  staff,  with  a  small  S-shaped  horizontal  portion  at  the  tip. 
One  part  of  the  S  grasps  one  wire,  the  other  grasps  the  second  wire.     Then 
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the  end  of  the  instrument  is  pressed  firmly  upon  the  edges  of  the  wound 
the  wires  are  drawn  somewhat  taut,  and  then  one,  at  the  most  two  twists 
are  made;  if  more  twists  are  made,  the  best  wire  is  apt  to  break.  Then 
the  twister  is  pushed  back  along  the  wire,  and  the  latter  is  again  twisted. 
By  repeating  this  procedure,  a  knot  is  produced  1  to  ^  cm.  in  length.     This 


Fig. 

is  bent  to  one  side,  and  placed  flat  against  the  vaginal  wall  or  the  perineum. 
The  ends  sometimes  produce  disagreeable  sensations,  but  we  do  not 
attempt  to  prevent  this  by  the  introduction  of  charpie,  because  these  an- 
noyances are  insufficient  to  compensate  the  disadvantages  of  an  object 
Avhich  absorbs  the  secretion  of  the  wound,  and  can  not  be  changed  without 
traction  on  the  sutures. 

More  complicated  suture  twisters  have  been  invented  by  the  American 
surgeons.  Bozeman  first  draws  the  wires  through  the  openings  of  a  lead 
plate  (concave  internally),  whose  shape  varies  according  to  that  of  the 
wound.  The  wires  are  then  passed  through  perforated  shot,  and  drawn 
firmly  against  the  lead  plate.  Finally,  the  shot  is  flattened  by  a  special 
pair  of  forceps,  and  the  two  ends  of  the  wire  thus  held  together  by  com- 
pression. In  removing  them,  the  wires  are  cut  beneath  the  shot,  the 
plate  is  then  removed,  and  finally  the  wires.  Baker  Brown  fastens  each 
wire  with  a  small  clamp. 

In  operations  on  the  sexual  organs  the  suture  often  serves  as  an  impor- 
tant or  even  as  the  sole  means  of  checking  hemorrhage.  As  a  general 
thing,  ligature  of  vessels  is  but  little  employed.  The  hemorrhages  are 
often  venous  or  parenchymatous.  The  arteries,  particularly  those  in  the 
uterine  walls,  are  seized  with  difficulty.  As  we  are  generally  concerned 
in  securing  union  by  first  intention,  we  can  unite  both  objects  at  the  same 
time.  Very  exact  and  careful  suturing  is  often  required  in  order  to 
secure  complete  certainty,  when  there  is  a  marked  tendency  to  hemor- 
rhage. In  some  cases  one  or  more  ligatures,  which  enclose  a  good  deal 
of  tissue,  must  be  applied. 

The  employment  of  tampons  and  the  actual  cautery,  as  haemostatics, 
has  been  discussed  in  previous  chapters. 

I  hemostatic  forceps  and  clamps  have  recently  been  employed  a  good 
deal  for  checking  hemorrhage   temporarily.      Koeberle's  pince  hcsmosta- 
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tique,  is  a  small  forceps  with  spring  blades,  whose  ends  are  Blightly  beak- 
shaped,  and  are  provided  with  very  fine  serrations  on  the  inner  surface. 
Closun  ;  by  small  openings  in  a  projection  on  one  blade,  imme- 

diately above  the  handle,  and  into  which  fits  a  projection  on  the  other 
blade.     The  compression  is  regulated  by  the  presence  of  several  openings 
(  Fig.  98).      lV.'ni  has  a  sort  of  catch  on  the  handles  of  his  haemostatic  for- 
The  instrument  shown  in  Fig.  99  is  used  for  grasping  large,  broad 
of  tissue. 
We  prefer  Ilegar's  hook  forceps,  which  are  provided  with  good  slides. 
They  are  made  of  various  sizes.     The  straight  or  curved  tips  are  provided 


Fig.  99. 

with  a  varying  number  of  small  straight  hooks,  and  corresponding  de- 
pressions, and  also  with  small  serrations  (Fig.  100). 

Valuable  as  these  instruments  are  for  temporarily  checking  the  blood, 
we  cannot  recommend  them  for  extensive  use  in  permanent  haemostasia. 
This  is  only  effected  by  producing  a  not  inconsiderable  necrosis  of  the 
tissues  as  the  result  of  pressure.  In  plastic  operations,  this  interferes 
with  union  by  first  intention;  we  prefer  to  remove  the  parts  in  question 
with  the  scissors  before  tying  the  sutures,  if  it  had  been  necessary  to  use 
haemostatic  forceps  during  denudation,  and  to  check  the  hemorrhage 
then    by    sutures.     In    other    operations,    particularly    in   laparotomies. 
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hemorrhages  from  very  small  vessels,  may  be  checked  by  compressing 
them  for  5  to  10  minutes.  This  cannot  be  depended  upon  in  the  case  of 
larger  vessels,  and  it  is  then  advisable  to  apply  a  ligature. 

Ligatures  en  masse  are  hardly  e^er  used  by  gynecologists  except  in  lapa- 
rotomies. At  the  present  tim«  catgut,  silk  and  rubber  are  employed 
almost  exclusively.  Apart  from  the  requisite  firmness,  these  substances 
may  also  be  readily  disinfected.  Unfortunately  our  judgment  with  regard 
to  this  matter  is  not  yet  Ape.  Circumscribed  inflammatory  processes 
occur  around  all  these  forms  of  ligature,  but  we  are  unable  to  determine 
in  any  given  case  whether  this  is  owing  to  the  material  of  the  ligature 
or  to  some  other  cause.  There  is  no  doubt  that  the  former  factor  is  not 
always  an  innocent  one.  It  might  be  supposed  that  catgut  would  least  of 
all  give  rise  to  such  processes.  But  its  use  is  attended  not  infrequently 
with  exudations  around  the  pedicle,  and  even  with  suppuration.  Better 
and  firmer  catgut,  which  can  be  kept  perfectly  clean  in  Kuemmell's  ap- 
paratus, has  been  recently  made.  For  this  reason  we  again  employ  this 
material,  but  our  experience  is  insufficient  to  permit  a  final  judgment. 
But  catgut  does  not  always  suffice.  If  the  tension  of  the  ligaments  is 
very  great,  as  occurs  not  infrequently,  for  example,  in  castration  with 
salpingotomy,  if  the  pedicle  is  very  firm  and  compressed  with  difficulty, 
if  the  danger  of  sliding  off  is  very  great,  we  do  not  trust  to  catgut. 

Silk  possesses  the  advantages,  in  this  respect,  that  it  cuts  a  little  into 
the  tissues.  But  it  is  disinfected  with  difficulty,  and  on  account  of  its 
capillary  action  is  more  apt  to  absorb  noxious  matters,  even  if  it  has  been 
well  disinfected.  It  is  a  very  significant  fact  that  Czerny  thinks  it  neces- 
sary to  boil  the  silk  for  two  hours  in  a  solution  of  carbolic  acid.  Some 
operators  have  remarkable  luck,  and  after  the  use  of  silk  ligatures  never 
observe  peritonitic  exudations,  even  among  hundreds  of  operations. 
This  is  true  of  Tait,  who  docs  not  even  disinfect  bis  silk.  E.  Martin 
called  attention  to  the  peritonitides  which  often  develop  around  the 
pedicle,  with  moderate  symptoms,  and  to  the  fact  that,  unless  careful  at- 
tention is  paid,  the  ligatures  often  pass  off  unnoticed,  attended  with  diar- 
rhoea] evacuations.  I  have  also  described  such  discharges  bf  silk  ligatures 
some  time  after  ovariotomy,  and  lluell'ell  observed  a  suppurative  perito- 
nitis, which  developed  about  two  years  after  ovariotomy,  and  which 
undoubtedly  started  from  a  ligature. 

Finally,  we  have  observed  suppurative  pelvic  inflammations  5  to  6  years 
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after  castration,  on  account  of  fibromata,  and  which  probably  were  due  to 
the  same  cause.  Landau  has  recently  reported  a  case  in  which  parame- 
tritis developed  Long  after  an  ovariotomy.  Vesical  symptoms  developed 
six  months  later.  A  phosphatic  calculus  was  removed,  and  within  it  was 
found  the  ligature. 

Schroder  found  the  ligatures,  after  myomotomy,  in  the  vagina,  after 
they  had  given  rise,  in  many  cases,  to  an  annoying,  purulent  discharge. 
According  to  A.  Martin,  the  ligatures  are  often  discharged  per  rectum, 
occasionally  through  the  bladder,  often  through  the  cervical  canal,  but 
most  frequently  through  the  abdominal  wound,  months  and  years  after 
the  operation,  and  usually  without  any  reaction. 

Hoffmeier  regards  such  an  occurrence  as  entirely  innocuous,  and  Mar- 
tin does  not  attach  much  importance  to  it.  We  may  admit  that  the 
majority  of  these  circumscribed  peritonitides  and  parametritides  finally  ter- 
minate favorably,  in  so  far  that  they  do  not  prove  fatal.  But  even  this 
is  not  certain,  and  apart  from  occasional  fatal  cases,  we  often  find  very 
persistent  and  even  incurable  abscesses  and  fistulas.  A  suppurating  par- 
ametritis which  ruptures  into  the  rectum,  and  a  calculus,  which  is  pro- 
duced by  the  passage  of  the  ligature  into  the  bladder,  cannot  be  regarded 
as  trivial. 

The  elastic  ligature  possesses  the  great  advantage  over  silk  that  it  may 
be  thoroughly  disinfected  with  corrosive  sublimate  (1 :500-1000).  We  may 
use  solid  bands  or  thinner  and  thicker  tubes.  The  latter  seem  to  us  to 
be  better  and  more  durable,  but  this-  may  be  merely  accidental  and 
dependent  upon  the  mode  of  manufacture.  If  tubes  are  employed,  the 
disinfectant  solution  should  be  kept  within  the  tube  for  some  time.  For- 
merly we  passed  the  tube  once  around  the  pedicle,  crossed  the  ends,  again 
passed  it  around  and  then  tied  it.  This  is  necessary  in  order  to-  prevent 
the  ligature  from  giving,  but,  as  a '  matter  of  course,  an  unnecessary 
amount  of  tubing  remains  in  the  abdominal  cavity.  Xor  does  this  plan 
permit  the  ligature  to  be  applied  as  firmly  as  by  the  following  plan,  de- 
vised by  Hegar.  The  ligature  is  passed  around  once,  drawn  as  tightly  as 
desired,  and  then  crossed.  The  crossing  point  is  then  compressed  with 
a  specially  constructed  forceps  (Fig.  101),  which  has  no  sharp  projections 
(to  avoid  injury  to  the  tubing),  and  possesses  a  catch.  Then  a  silk  thread 
or  catgut  is  passed  around  the  tubing  between  the  forceps  and  pedicle 
and  then  drawn  tight.     The  forceps  are  removed,  the  rubber  tubing  and 
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thread  cut  off  close.  If  we  do  not  think  that  the  latter  is  tied  securely, 
a  second  silk  ligature  may  be  passed  around  the  rubber  tubing  in  front  of 
the  forceps.  This  plan  is  not  alone  very  convenient,  but  is  also  much 
more  rapid  than  the  old  method. 

Unfortunately  circumscribed  inflammations  around  the  pedicle  also 
occur  after  the  use  of  the  elastic  ligature,  although  we  can  hardly  suppose 
that  it  is  the  result  of  imperfect  disinfection  in  this  instance.     Nor  is  it 


possible  that  the  rubber  should  absorb  noxious  material,  either  during  or 
after  the  operation,  as  the  result  of  capillary  action. 

The  inflammation  or  abscess  formation  must  therefore  be  due  to  some 
other  cause,  which  has  hitherto  evaded  our  search.  In  some  cases  the 
Fallopian  tubes  appeared  to  me  to  be  the  source  of  infection.  This 
is  truer  of  castrations,  especially  for  pyosalpinx,  in  which  such  a  mode  of 
infection  may  probably  occur  as  it  does  in  amputation  of  the  cervix  from 
the  mucous  membrane.  In  ovariotomies  and  the  extirpation  of  pedun- 
culated myomata  disease  of  the  tubes  is  rare,  and  such  an  explanation  is 
unsatisfactory. 
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Prevention  of  Surgical  Infection. — Seasons. — Locality. — Dis- 
tribution  of  Patients. — Operating  Room.  —  Utensils  and  In- 
struments.— The  Patient. — The  Operatob  and  his  Assistants. 

—Spray  and  Irrigation. — Antisepses  in  Laparotomy.— After- 
treatment. 

Semmelweiss  laid  the  corner-stone  of  the  doctrine  of  antisepsis. 
He  proved  the  identity  of  so-called  puerperal  fever  with  pyaemia 
and  septicaemia,  and  attributed  these  diseases  to  decomposing  organic 
matters.  As  early  as  1847  he  had  attributed  puerperal  affections  to  care- 
less examinations  after  previous  examination  of  a  patient  suffering  from 
cancer.  He  also  attributed  other  infections  to  a  patient  suffering  from 
caries  of  the  knee  joint.  He  also  described  the  mode  of  contagion  by 
means  of  the  hands,  instruments  and  utensils,  and  limited  infection 
through  the  atmosphere  in  rarer  cases.  The  protection  derived  from 
uninjured  epithelium  was  also  well  known  to  him.  In  a  small  number  of 
cases,  he  assumed  the  presence  in  the  body  of  a  material  which  is  extremely 
capable  of  decomposition  (self-infection).  The  disease  can  only  be  com- 
bated by  prophylaxis.  The  preventive  measures  are  the  strictest  cleanli- 
ness, the  avoidance  of  contact  with  infectious  matters  and  individuals, 
and  the  use  of  chlorine. 

These  views  did  not  gain  ground  until  the  6th  decade  of  this  century, 
and  then  among  obstetricians  alone.  Lister  inaugurated  the  antiseptic 
method  among  surgeons.  He  devised  a  complicated  method,  in  which 
destruction  of  the  germs  by  disinfectant  fluids  and  vapors,  protection  of 
the  wound  by  disinfectant  bandages,  and  finally  Chassagnac's  drainage 
are  combined  in  such  a  way  that  the  importance  of  each  factor  is  deter- 
mined with  difficulty.  A  good  deal  must  be  attributed  to  the  greater 
cleanliness.  In  recent  times  a  certain  degree  of  reaction  against  the  use 
of  antiseptics  is  developing.  The  opinion  of  the  older  surgeons  that 
operations  are  better  tolerated  during  the  warm  seasons  is  still  accepted 
by  the  laity.  There  is  some  foundation  for  this  belief.  Whether  the 
temperature,  degree  of  moisture,  etc.,  play  a  part  per  se,  is  determined 
with  difficulty.  On  the  other  hand  we  are  well  acquainted  with  the  in- 
direct effects  of  some  of  these  factors.  Bad  air  in  the  rooms,  the  crowding 
of  numerous  individuals  into  one  apartment,  cause  increased  spread  of  in- 
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fectious  diseases.  Moreover  the  general  condition  of  the  individual  is 
decidedly  impaired  in  the  second  half  of  the  cold  season.  But  it  is  not 
practicable  to  defer  until  summer  the  operative  procedures,  even  those  in 
which  delay  is  justifiable.  Moreover,  even  our  imperfect  knowledge  of 
the  way  in  which  the  seasons  exert  their  influence,  furnishes  us  with  the 
means  of  combating  this  influence.  The  air  in  the  rooms  may  be  improved, 
and  it  is  also  in  our  power  to  act  favorably  upon  the  general  condition  of 
the  patient.  Our  present  antiseptic  measures  are  of  such  a  character  that 
we  no  longer  need  to  consider  the  season  of  the  year.  But  certain  months 
of  the  year,  viz.,  February  and  March,  appear  to  be  attended  with  special 
danger.  In  these  months  we  also  hear  more  of  infectious  diseases,  such 
as  diphtheria,  erysipelas,  furuncles,  etc.,  outside  of  hospitals.  It  is  evi- 
dent that  the  injurious  factors  of  winter  produce  their  greatest  effects  in 
these  latter  months,  on  account  of  their  longer  period  of  action.  If 
such  diseases  are  rife,  it  is  best  to  postpone  operations,  whenever  possible. 

The  question  arises  with  regard  to  gynecological  patients,  especially 
those  who  require  mechanical  or  operative  aid,  whether  treatment  in  pri- 
vate houses  is  not  preferable  to  that  in  special  hospitals  or  institutions. 
The  poor  must  be  treated  in  these  institutions,  even  if  the  treatment  is 
of  a  non-surgical  character.  Among  the  well-to-do,  much  can  be  done 
in  private  practice,  but  not  everything,  or  at  least,  only  in  a  very  incon- 
venient manner.  In  some  patients  the  condition  is  of  such  a  nature 
that  success  can  only  be  attained  under  the  constant  supervision  of  the 
physician,  trained  nurses,  and  the  entire  auxiliary  paraphernalia  of  a 
hospital.  It  is  often  very  difficult  to  secure  artificial  disinfection  of  pri- 
vate rooms,  and  of  the  furniture  and  utensils  contained  in  them.  In 
many  cases  the  family  of  the  patient  form  a  disturbing  element.  Further- 
more, on  account  of  the  difficult  technique  of  many  therapeutic  methods, 
the  time  at  the  disposal  of  a  busy  specialist  will  not  suffice  for  treatment 
in  private  houses.  In  time  gynecological  attainments  and  skill  will  be 
more  widely  diffused  among  physicians  than  at  present.  But,  as  in 
ophthalmology,  the  diagnosis  and  treatment  often  require  so  much  tech- 
nical experience  and  skill,  that  they  cau  be  attained  only  by  a  few.  and 
that,  except  in  a  hospital,  they  can  be  acquired  only  after  the  greatest 
sacrifices  and  persistency. 

The  principles  ventilated  in  recent  times  with  regard  to  hospital  build- 
ings also  hold  good,  as  a  general  thing,  with  regard  to  buildings  which 
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are  destined  for  gynecological  operations.  Wo  can  not  discuss  these  in 
detail,  but  will  merely  consider  a  few  special    conditions. 

In  Germany  obstetrics  and  gynecology  are  intimately  connected.,  and 
this  is  very  natural,  since  the  former  is  evidently  the  basis  of  the  latter. 
A  thorough  knowledge  of  diseases  of  women,  especially  of  their  origin, 
and  the  requisite  diagnostic  skill  are  impossible  without  a  thorough 
knowledge  of  obstetrics. 

But  however  suitable  is  the  union  of  both  specialties  in  one  person, 
the  combination  of  an  operative  gynecological  clinic  and  a  maternity 
hospital  in  the  same  building  is  only  justifiable  under  certain  conditions. 
The  apartments,  nurses  and  instruments  used  in  the  two  branches  must 
be  kept  separate. 

It  is  not  even  advisable  to  keep  all  gynecological  patients  in  one  build- 
ing. Cancer  patients,  in  whom  the  removal  of  the  entire  tumor  or  its 
partial  extirpation,  with  cleansing  of  the  ulcerated  surface,  is  no  longer  or 
not  immediately  possible,  do  not  belong  in  a  hospital  in  which  operations 
are  to  be  performed.  They  render  the  air  pestilential,  and  place  others 
in  the  greatest  danger.  It  is  often  very  sad  to  be  compelled  to  refuse 
such  patients,  who  place  their  last  hopes  in  their  admission.  In  many 
proper  treatment  would  produce  temporary  good  effects,  and  ameliorate 
their  dreadful  sufferings.  It  would  also  be  useful  to  instruct  the  internes 
in  the  treatment  of  such  cases.  But  nothing  can  be  done  for  them  except 
in  a  special  building  and  with  special  attendants. 

In  addition  to  such  cases,  individuals  who  suffer  from  urinary  fistula, 
or  in  whom  enucleation  of  a  fibromyoma  is  to  be  performed,  are  also  hurt- 
ful to  the  atmosphere  of  a  hospital.  The  latter  cases  are  rare  and  require 
isolation.  In  cases  of  urinary  fistula  we  can  obviate  the  difficulty  by 
operating  as  soon  as  possible.  The  patients  are  then  usually  able  to  pass 
the  urine  voluntarily,  and  its  decomposition  then  ceases. 

Special  conditions  are  presented  in  laparotomies.  Eecent  experiences 
indicate  the  direct  or  indirect  infiuenceof  locality,  so  that  the  advisability 
of  performing  the  operation  in  ordinary  hospitals  appears  doubtful.  As 
the  entire  question  is  very  complicated,  we  will  reserve  it  for  future  con- 
sideration. 

Fumigations  with  chlorine  and  bromine  are  suitable  for  the  disinfec- 
tion of  apartments,  and  their  action  may  be  increased  by  moisture  Sul- 
phurous acid,  which  is  produced  by  burning  sulphur,  unfortunately  pos- 


GYNECOLOGICAL    OPERATIONS.  177 

no  disinfectant  properties,  but  we  often  employ  it  as  a  protection 
against  vermin. 

The  room  in  which  operations  are  performed  requires  thorough  disin- 
fection. In  operations  in  which  the  danger  of  septicaemia  is  very  great, 
as  in  laparotomies,  the  number  of  lookers-on  should  be  limited.  Artifi- 
cial ventilation  is  very  useful  in  order  to  prevent  the  impregnation  of  the 
atmosphere  with  the  vapor  of  chloroform  and  ether,  and  the  emanations 
from  the  attendants.  This  is  very  often  effected  by  means  of  an  air-vent 
which  is  worked  by  a  gas  jet.  In  order  to  purify  the  air  as  it  enters,  the  tubes 
through  which  it  passes  may  be  so  arranged  that  the  air  flows  over  and 
between  disinfecting  substances.  If  the  tubes  through  which  the  air 
enters  empty  partly  into  a  pipe  of  a  stove  (which  may  even  be  used,  if 
necessary,  in  summer),  extremely  vigorous  ventilation  will  be  secured. 

The  temperature  of  the  operating  room  should  be  as  uniform  as  possible. 
A  temperature  of  14-15°  E.,  will  suffice  for  the  majority  of  operations. 
An  elevation  of  a  few  degrees  may  be  advantageous  in  laparotomies.  An 
elevation  of  temperature  to  20°  R.  or  more,  is  attended  with  numerous 
inconveniences.  This  has  been  recently  recommended  on  account  of 
Wegener's  investigations,  but  it  is  forgotten  that  he  referred  chiefly  to 
the  very  extensive  exposure  of  the  entire  peritoneal  surface.  But  this 
is  rarely  necessary  in  practice,  and  should  also  be  avoided  for  other 
reasons.  A.  Martin,  however,  removes  the  intestines  from  the  abdominal 
cavity,  and  places  them  upon  the  upper  part  of  the  abdomen  in  a  warm 
cloth,  which  has  been  moistened  with  a  weak  solution  of  carbolic  acid. 
Much  may  be  effected  if  the  patient  is  carefully  covered. 

The  operating  couch  also  requires  careful  disinfection.  Ease  of  cleansing 
must  be  taken  into  consideration  even  in  its  construction.  This  is  es- 
pecially true  of  the  pillows  and  cushions,  which  must  be  covered  with 
waterproof  material.  This  is  more  difficult  with  regard  to  the  wooden 
and  metallic  parts,  as  easily  decomposed  substances  arc  apt  to  settle  in 
the  joints  and  crevices.  Thorough  cleansing  with  disinfectant  fluids,  and 
placing  the  couch  in  the  room  which  is  exposed  to  fumigation  with  chlo- 
rine, will  not  always  prove  sufficient.  If  numerous  operations  arc  made, 
the  couch  must  be  changed  occasionally.  An  operating  table,  which  has 
been  frequently  used,  should  be  exposed  for  a  time  to  the  air  and  sun, 
and  at  the  same  time  thoroughly  cleaned.     To  a  certain  extent  this  is  also 

true  of  the  examining  table.     Even  if  we  do  not  believe  that  the  couch 
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itself  conveys  noxious  substances  through  the  atmosphere,  it  musi  be  re- 
membered thai  the  hand  of  the  physician,  the  instruments,  etc.,  which 
necessarily  come  in  contact  with  the  couch,  will  diffuse  such  substa 

It  is  very  difficult  to  mention  and  observe  all  the  precautions  with 
regard  to  the  cleanliness  of  the  utensils  necessary  for  any  operation, 
which  are  demanded  by  the  current  doctrines.  The  vessels  which  con- 
tain hot  and  cold  water  should  be  made  of  metal,  glass  or  porcelain,  so 
that  they  may  be  readily  cleaned.  They  may  not  be  used  for  other  pur- 
poses, and  the  water  itself  must  be  pure;  if  not,  it  should  first  be  boiled 
and  a  disinfectant  added.  As  the  water  must  frequently  be  changed 
during  a  long  operation,  steps  must  be  taken  so  that  this  may  be  done 
quickly  without  neglecting  any  precaution. 

The  sponges,  after  being  squeezed  dry,  are  placed  in  boiling  water,  tben 
for  twenty-four  hours  in  dilute  bydrochloric  acid,  then  washed,  dried, 
and  hung  in  a  dry  spot  in  a  cotton  or  linen  bag.  Before  using  the 
sponges  they  are  placed  for  twelve  hours  in  a  5  per  cent,  solution  of  car- 
bolic acid.  They  are  then  washed  and  placed  in  the  water,  to  which  a 
moderate  amount  of  disinfectant  has  been  added,  which  is  to  be  used 
during  the  operation.  We  have  no  fear  of  again  using  sponges  which 
have  been  employed  in  an  operation,  unless  particularly  noxious  sub- 
stances, such  as  ichor,  etc.,  have  been  handled.  After  the  sponges  have 
been  used  they  are  placed  for  tweuty-four  hours  in  a  solution  of  soda, 
and  then  washed  to  remove  all  traces  of  blood;  then  washed  in  a  solution 
of  carbolic  acid,  dried,  and  kept  as  described  above.  The  subsequent 
employment  of  the  sponges  is  greatly  curtailed  on  account  of  the  wear 
and  tear  produced  by  these  procedures. 

Towels  should  be  kept  separate,  according  as  they  are  used  for  exami- 
nations and  less  dangerous  operations,  or  for  laparotomies.  They  should 
be  washed  separately,  placed  in  dilute  chlorine  water  and  then  dried. 

Irrigators  must  also  be  kept  separate  according  to  their  purpose.  The 
tips  are  to  be  made  of  metal,  or  still  better,  of  glass. 

The  cleanliness  of  the  instruments  proper  is  greatly  facilitated  by  keep- 
ing them  in  separate  cases. 

In  a  large  clinic  there  should,  at  least,  be  separate  cases  for  the  special 
instruments  used  in  laparotomy,  in  certain  other  frequent  major  opera- 
tions, such  as  prolapse,  and  in  examinations.  If  this  cannot  be  done,  on 
account  of  lack  of  means,  the  different  kinds  of  instruments  should,  at 
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least,  be  kept  separate.  Much  may  be  done  by  the  proper  selection  of  the 
material  of  the  instruments.  Nickel  plating  prevents  the  rusting  of  many 
metallic  instruments  and  facilitates  their  cleansing.  Whenever  possible 
wood  should  not  be  used  for  handles,  or  for  making  certain  apparatus, 
but  should  be  replaced  by  metal  or  hard  rubber.  Inequalities,  grooves 
and  furrows  should  be  avoided  as  much  as  possible  in  the  manufacture  of 
instruments. 

After  simple  instruments  are  used,  they  are  washed  in  pure  water  and 
then  dried.  More  complicated  instruments  and  apparatus,  which  pre- 
sent irregularities,  such  as  hooks  and  forceps,  must  be  treated  with  soap 
and  brush,  soap  and  alcohol.  Before  the  operation  they  are  again  cleaned 
or  even  boiled  in  disinfectant  fluids.  It  is  still  better  to  use,  in  accord- 
ance with  Bose's  advice,  a  sterilizing  box,  in  which  the  instruments  are 
exposed  to  hot  air.  It  may  be  so  arranged  that  the  instruments  are  taken 
from  the  box  during  the  operation,  or  they  are  disinfected  in  the  manner 
described  above,  and  then  placed  in  a  weak  solution  of  carbolic  acid. 

The  following  remarks  may  be  made  with  regard  to  the  person  of  the 
patient:  care  must  be  taken  that  nothing  adheres  to  her  person  which 
may  give  rise  to  poisoning.  Prior  to  the  operation  she  may  not  lie  near 
individuals  who  are  suffering  from  suppuration,  gangrene,  etc.  On 
the  day  before  the  operation  the  patient  should,  if  possible,  take  a  warm 
bath,  and  then  is  given  clean  clothing  and  bedding.  The  site  of  opera- 
tion is  carefully  treated  with  soap,  alcohol  and  disinfectant  fluids.  The 
vagina  is  irrigated,  even  if  it  is  not  involved  in  the  operation.  The 
clothing  worn  during  the  operation  must  be  perfectly  clean  and  disin- 
fected. The  patient  sometimes  suffers  from  affections  such  as  furuncles, 
eruptions,  etc.,  which  may  cause  infection  of  the  wound.  In  the  Frei- 
burg obstetrical  clinic  only  a  single  fatal  case  of  infection  occurred  in  three 
and  a  half  years,  in  an  individual  who  suffered  from  a  felon,  and  had  not 
been  examined  during  parturition.  Such  affections  must  first  be  relieved, 
whenever  possible.  This  cannot  always  be  done,  or  only  in  an  imperfect 
manner,  as  these  affections  are  sometimes  caused  by  the  disease  on  ac- 
count of  which  the  operation  is  performed.  For  example,  a  carcinoma  of 
the  body  of  the  uterus,  a  fibroma  or  an  ovarian  tumor,  may  be  associated 
with  endometritis  and  purulent  secretion,  retention  of  the  secretion  from 
flexion  or  compression  of  the  cervical  canal.  This  results  in  irritation  by 
the  acrid  secretion,  or  even  in  absorption  of  the  secreted   matters,  and 
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thus  in  the  affections  of  the  surface  of  the  body.  As  we  are  not  always 
able  to  prevent  this  entirely,  we  should  at  Leasl  endeavor,  during  the 
operation  itself,  to  prevent  the  transportation  of  the  noxious  material  to 
the  wound,  for  example,  by  a  suitable  bandage,  etc. 

Purulent  colpitis  an<l  endometritis,  especially  those  which  are  gonor- 
rheal in  origin,  are  extremely  dangerous.  Perhaps  even  moderate  residua 
of  previous  gonorrhoeas  possess  infectious  properties.  Serious  distur- 
bances are  apt  to  arise  in  this  way  in  slight  operations  and  manipulations 
which,  on  account  of  their  trivial  character,  are  often  neglected.  There 
is  no  doubt  that  some  of  the  dangerous  or  even  fatal  affections  after  the 
introduction  of  the  sound,  dilatation  with  tents,  or  even  simple  explora- 
tions, have  been  caused  in  this  way.  To  Noeggerath  belongs  the  credit 
of  having  first  pointed  out  the  dangers  of  gonorrhceal  infection.  Schultze 
emphasized  the  importance  of  careful  antisepsis  in  minor  operations,  and 
of  various  precautionary  measures,  particularly  of  uterine  irrigations. 

The  first  requisite  on  the  part  of  the  operator  and  his  assistants  is  their 
freedom  from  any  disease  which  may  give  rise  to  infection.  Great  danger 
is  incurred  if  they  sutler  from  felons,  furuncles  or  pustules.  Ten 
years  ago  the  midwife  of  our  Institution,  who  suffered  from  a  superficial 
felon  with  mild  lymphangioitis,  infected  two  puerperal  women,  one 
of  whom  died,  the  other  lay  sick  for  three  months.  The  medical  staff 
may  also  convey  infection  by  carrying  noxious  material  upon  or  perhaps 
within  the  body,  even  though  they  themselves  are  not  affected.  The  in- 
fectious matters  may  adhere  to  all  parts  of  the  body,  especially  those  which 
are  exposed,  and  which  thus  come  directly  in  contact  with  poisonous,  easily 
decomposed  substances.  Every  one  knows  how  long  the  hands  and  even 
the  hairs  smell,  after  working  in  the  dissecting  room.  It  seems  as  if 
even  the  buccal  cavity  and  respiratory  organs  retain  these  substances  upon 
their  surface  for  a  certain  length  of  time,  since  even  the  breath  exhales 
the  peculiar  odor.  Perhaps  the  blood  itself  absorbs  the  odoriferous  par- 
ticles, and  then  excretes  them  during  expiration.  Ether,  which  has  been 
inhaled  in  order  to  produce  anaesthesia,  is  undoubtedly  removed  in  this 
way.  as  it  is  often  smelt  distinctly  in  the  breath  for  twenty-four  hours 
afterwards.  Even  at  the  end  of  this  time  the  exhalation  maybe  so  strong 
that  the  smell  of  ether  is  noticed  on  entering  the  room.  This  cannot  be 
clue  to  the  clothes,  since  it  is  noticeable  even  if  the  patient  receives  fresh 
clothing  after  the  operation.     Xor  is  it  probable  that  the  mucous  mem- 
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"brane  of  the  mouth  and  respiratory  organs  should  retain  the  ether  for 
such  a  long  time.  A  well-known  fact  is  the  intensely  disagreeable  odor 
from  the  month  in  certain  women  during  menstruation.  This  is  probably 
explained  by  the  decomposition  of  substances  in  the  uterus  and  vagina, 
their  absorption,  and  exhalation  in  the  expired  air.  An  important  fact, 
to  which  Mayrhofer  first  called  attention,  is  the  presence  of  masses  of 
bacteria  in  the  buccal  cavity,  particularly  in  the  space-  between  the  teeth, 
and  in  carious  teeth.  The  adherence  of  infections  matters  to  all  kinds 
of  clothing  is  well  known,  and  it  is  well  to  call  attention  to  the  fact  that 
gloves  may  become  impregnated,  perhaps  to  a  very  marked  extent,  as 
they  are  generally  made  of  slightly  permeable  substances,  and  are  applied 
to  these  parts  of  the  body  which  come  in  contact  with  poisonous  substances. 
If  these  facts  are  true,  of  which  there  can  be  little  doubt  in  the  present 
state  of  the  doctrine  of  infection,  the  practical  measures  to  be  adopted 
follow  of  themselves.  TI13  operator  and  his  assistants  must  avoid  contact 
with  suspicious  patients  and  objects,  if  the  operation,  as,  for  example, 
laparotomy,  carries  with  it  a  considerable  danger  of  infection.  Their 
clothing  should  not  be  exposed  to  such  contact,  and  should  not  be  kept 
in  unclean  localities,  or  at  least,  they  should  be  thoroughly  cleaned. 
Shortly  before  the  operation  a  warm  bath  should  be  taken,  and  at  the 
same  time  the  hair  should  be  washed.  Specially  reserved  underclothing 
and  freshly  was  bed  linen  clothes  should  be  worri  during  the  operation. 
After  the  clothing  is  put  on  the  operator  should  not  visit  a  sick  room  or 
water-closet.  Mayrhofer  recommends  the  application  of  a  respirator,  in 
order  to  retain  the  germs  which  are  contained  in  the  buccal  cavity,  and 
carried  oil  in  expiration.  But  this  is  carrying  things  to  the  extreme.  If 
any  importance  is  attached  to  the  matter,  our  object  can  be  attained  by 
carefully  cleansing  the  mouth  and  teeth,  immediately  prior  to  the  opera- 
tion, and  by  brushing  and  gargling  with  a  disinfectant  fluid.  The  cleaning 
of  the  hands  requires  the  greatest  care.  Washing  with  turpentine  and 
snap,  and  then  with  water  fco  which  chlorine,  carbolic  arid,  permanganate 
of  potash  or  corrosive  sublimate  has  been  added,  is  not  always  sufficient. 
If  the  fingers  have  been  in  contact  with  coloring  matters,  blood,  etc., 
small  particles  adhere  to  the  nail-bed  and  beneath  the  naiis,  and  cannot 
be  removed  by  such  procedures.  When  these  particlesare  situated  beneath 
the  nails,  they  cannot  be  entirely  removed,  even  with  the  aid  of  a  nail 
brush,  and   the    blade  of  a   knife  must  lie  used.     They  can   lie  removed 
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from  the  nail-bed  by  means  of  a  brush,  but  only  if  the  projecting  cutis 
layer  has  not  been  cut  away  and  pushed  back.  Otherwise  the  part-  con- 
tain small  fissures  and  -.  in  which  decomposing  substances  bur- 
row, and  from  which  they  are  removed  with  extreme  difficulty.  The 
physician  should  rarely  pare  the  nail-bed,  partly  on  account  of  tin- patient. 
partly  on  his  own  account,  since  he  is  apt  to  be  infected  in  this  locality, 
as  is  well  recoguized  by  anatomo-pathologists.  The  difficulty  of  thoroughly 
cleaning  the  nails  justifies  the  rule  previously  laid  down  that  infectious 
matters  should  be  avoided  for  several  days  before  a  difficult  operation. 

The  precautions  just  mentioned  are  adopted  in  order  to  prevent  the 
transmission  of  poisonous  substances  by  the  physician,  attendants,  uten- 
sils and  instruments.  Their  neglect  is  followed  by  various  consequences, 
according  to  the  occupations  of  the  physician  and  his  assistants,  and  the 
inmates  of  his  hospital.  The  precautions  are  usually  furnished  a  priori 
when  the  physician  concerns  himself  with  a  special  form  of  operation,  or  in 
a  hospital  which  contains  only  a  certain  class  of  cases,  in  which  there  is  but 
little  decomposing  material.  But  the  precautions  must  be  carried  out 
strictly  if  the  hospital  contains  all  sorts  of  patients,  pregnant  and  puerperal 
women,  and  if  the  physician  performs  the  most  varied  explorations  and 
operations. 

Laparotomies  should  be  performed  in  the  morning,  before  the  operator 
»nd  his  assistants  have  entered  a  sick  room.  It  is  also  advisable  to  limit 
the  number  of  assistants  and  instruments  as  much  as  possible. 

But  it  would  be  wrong  to  regard  septic  infection  as  impossible,  even 
after  all  the  precautions  mentioned  have  been  adopted,  or,  if  infection 
does  occur,  to  attribute  it  to  laxity  in  carrying  out  these  rules.  A  further 
and  considerable  source  of  sepsis  is  owing  to  the  fact  that,  in  an  operative 
procedure,  an  easily  decomposed  material  is  produced  which  decomposes 
under  the  influence  of  the  ferments  in  the  air  or  the  body  itself.  Such 
material  is  furnished  by  the  secretion  of  the  wound,  blood,  and  necro 
sues.  It  is,  in  the  main,  a  part  of  operative  technique  to  obviate  this  source 
sis  by  careful  ligatures,  cleanliness,  firm  suture  of  the  wound, 

The  removal  by  drainage  of  fluids  which  are  decomposed,  or  liable  to 
decomposition,  will  lie  discussed  later. 

To  prevent  infection  during  the  operation,  the  spray  is  often  used,  the 
vapor  of  water  either  with  or  without  the  addition  of  a  disinfectant  being 
employed.      If  the  spray  is  merely  intended  to  wash  the  parts,  it  is  better 
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to  replace  it  by  an  irrigator.  In  laparotomies  it  possesses  the  disadvantage 
of  annoying  the  operator,  and  if  it  contains  carbolic  acid,  certainly  exer- 
cises no  beneficial  effects  upon  his  health.  In  addition  it  may  be  assumed 
that  it  carries  floating  germs  into  the  abdominal  cavity.  These  disad- 
vantages are  avoided  if  the  room  is  subjected  to  the  spray  before  the 
operation,  but  is  discontinued  shortly  before  the  latter  begins.  The 
moisture  in  the  air,  and  its  subsequent  precipitation,  are  capable  of  pre- 
cipitating particles  of  dust  and  germs.  Although  infection  by  germs 
floating  in  the  air  does  not  appear  to  play  a  great  part,  nevertheless  the 
spray  may  act  as  a  protection  against  such  rare  occurrences. 

In  ordinary  surgical  operations  the  wounds  may  be  carefully  washed 
out.  In  certain  cases,  especially  under  the  very  favorable  conditions 
presented  by  plastic  operations,  they  may  then  be  closed  with  sutures,  or 
they  are  drained  and  an  antiseptic  bandage  applied.  The  object  of  the 
drainage  is  to  carry  off  fluids  which  are  liable  to  decomposition.  Hence,. 
implicit  faith  is  not  placed  in  primary  antisepsis.  It  is  only  very  recently 
that  surgeons  have  discussed  the  question  of  complete  closure  of  the 
wound  without  drainage,  and  even  then  they  do  not  carry  out  this  prin- 
ciple strictly,  since  they  leave  a  hole,  here,  or  a  broad  groove  or  artificial 
channel  there,  for  the  escape  of  secreted  masses. 

In  certain  gynecological  operations  the  conditions  are  the  same  as  in 
specially  surgical  procedures,  and  the  results  are  at  least  equally  brilliant. 
More  than  1(0  cases  of  prolapse  were  operated  upon  in  the  Freiburg  clinic 
in  the  last  three  years,  the  two  or  three  different  procedures  being  usually 
finished  at  one  sitting.  Very  extensive  raw  surfaces,  opening  into  numer- 
ous venous  spaces,  are  thus  formed,  and  in  former  times  the  operation 
wasquite  dangerous  (Simon  lost  two  patients  among  his  first  twenty  cases). 
In  our  clinic  we  operate  in  the  ordinary  amphitheatre,  immediately  after 
the  clinical  lectures,  which  are  attended  by  80  to  100  students,  and  with 
the  ordinary  antiseptic  precautions.  One  patient  died  two  or  three  hours 
after  the  operation  from  pulmonary  (edema,  secondary  to  chloroform 
narcosis  in  existing  heart  disease.  Not  another  severe  affection  was  ob- 
served and  not  a  single  unsuccessful  result.'  Here  the  ordinary  surgical 
antisepsis  proved  entirely  sufficient.  On  the  other  hand,  although  we 
adopted  much  stricter  measures,  separate  room,  limited  number  of  spec- 
tators, operation  before  visiting  other  patients,  we  were  unable  to  prevent 
septic  infection  entirely  in  laparotomy. 
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We  cannot  rely  upon  antisepsis  in  this  operation  with  the  same  certainty 
as  in  equally  serious  operations  upon  other  parts  of  the  bod}-.  Thomp- 
son's statement  that  abdominal  surgery  afforded  no  test  of  the  value  of 
antiseptic  treatment  is  justified,  if  we  refer  only  to  ordinary  surgical 
-in.  Apart  from  the  measures  employed  to  prevent  infection  (hir- 
ing the  operation,  a  great  part  is  here  played  by  the  subsequent  methods 
of  secondary  antisepsis,  especially  those  which  serve  for  the  removal  of 
the  secretion  of  the  wound.  Unfortunately  such  a  plan  is  entirely  want- 
ing in  laparotomy,  or  it  is  so  imperfect  that  it  is  employed  only  in  rare 
cases.  After  the  abdominal  cavity  is  closed,  the  matter  is  entirely  beyond 
our  jurisdiction.  Hence  we  must  endeavor  to  make  the  operation  as 
completely  antiseptic  as  possible,  and  this  constitutes  the  great  difference 
between  us  and  the  surgeon. 

The  surgical  operation,  which  is  to  a  certain  extent  analogous  to  lapa- 
rotomy, is  the  opening  of  large  joints,'  for  example,  the  knee  joint.  And 
yet  the  conditions  are  much  more  favorable  in  the  latter  case,  because 
the  cavity  may  be  washed  out  with  the  greatest  ease  during  and  after  the 
operation.  Nevertheless  the  surgeon  introduces  drainage  tubes,  if  any 
serious  operation  is  performed  within  the  joint,  an  operation  which  often 
cannot  be  compared  with  a  difficult  ovariotomy,  in  which  there  are  large 
bleeding  surfaces,  contused  and  destroyed  tissue.  Indeed,  drainage  is 
employed  not  infrequently  in  excision  of  a  floating  cartilage,  which  is 
generally  such  a  simple  operation.  As  a  matter  of  course  the  test  of  com- 
plete antisepsis  is  not  made  in  the  operation  unless  the  drainage  tube  is 
dispensed  with.  It  seems  to  me  as  if  the  experience  hitherto  obtained  in 
this  respect  is  not  very  favorable.2 

1  Whether  the  tendency  to  receive  noxious  germs  or  to  yield  to  their  influence 
is  greater  in  synovial  membranes  or  the  peritoneum,  is  difficult  to  decide,  but  at 
all  events  it  is  marked  in  both.  It  is  an  astonishing  fact  that  not  alone  does  the 
sensitiveness  of  the  peritoneum  in  this  respect  vary  considerably  in  different  spe- 
cies of  animals,  but  age  also  gives  rise  to  similar  differences.  Horses  and  mules 
tolerate  opening  of  the  abdomen  very  poorly,  cows  and  dogs  tolerate  it  very  well. 
Hence,  too  great  importance  may  not  be  attached  to  experiments  on  animals,  es- 
pecially on  dogs.  The  young  pig  is  very  resistent;  an  old  boar  is  much  more  apt 
to  die  in  consequence  of  castration. 

-  Vide  Lueddecke,  Ueb  d.  Verletzungen  groesserer  Gelenke.  Inaug.  Diss.  Halle, 
1884,  page  21,  No.  54.  A  very  easy  operation  as  the  floating  cartilage  was  fixed  ; 
nevertheless,  fever  and  considerable  exudation  into  the  joint,  necessitating  punc- 
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We  do  not  by  any  means  raise  objections  to  tbe  antisepsis  of  surgeons. 
They  have  achieved  the  most  excellent  results,  and  their  method  seems  to 
be  entirely  adequate.  But  Ave  regard  the  explanation  of  their  results  as 
erroneous,  in  so  far  as  they  are  attributed  mainly  to  the  complete  asepsis 
of  the  operation.  We  must  also  maintain  that  such  antisepsis  is  insuffi- 
cient for  laparotomies. 

Is  it  possible  to  make  a  capital  operation  like  ovariotomy  positively 
aseptic  ?  Unfortunately  this  cannot  be  done,  and  probably  will  never 
become  possible.  The  precautions  employed  in  the  bacteria  laboratory 
can  not  he  adopted,  and  even  there  cultures  sometimes  prove  negative. 
At  the  most,  approximate  certainty  can  be  attained  by  roundabout 
ways,  which  will  be  discussed  later. 

Hitherto  no  method  has  been  proposed  and  generally  accepted,  accord- 
ing to  which  operators  of  equal  technical  skill  will  achieve  the  same  results 
in  similar  cases.  The  difficulty  of  securing  the  necessary  antisepsis  for  all 
cases  of  laparotomy  is  sufficiently  shown  by  the  divergent  measures  of 
operators — measures  which  often  have  no  relation  to  antisepsis,  and  which 
would  be  entirely  superfluous  if  we  possessed  a  thoroughly  reliable  method. 

If,  for  the  present,  Ave  disregard  the  fact  that  one  very  lucky  laparotomist 
entirely  discards  the  so-called  antiseptic  method,  all  are  agreed  that  some 
disinfectant,  carbolic  acid  or  corrosive  sublimate,  should  be  used  for 
cleaning  the  person,  instruments  and  utensils,  and,  to  a  greater  or  less 
extent,  for  washing  the  external  wound  or  the  peritoneum  itself.  The 
special  recommendations  for  cleaning  the  room,  operating  table,  instru- 
ments, sponges,  toAvels,  patient,  operator  and  his  assistants,  present  no 
essential  differences.  It  is  generally  recognized  that  it  is  advisable  to 
limit  the  number  of  assistants,  instruments,  and  utensils  as  much  as  pos- 
sible. 

Only  a  certain  number  of  spectators  should  lie  allowed  to  he  present. 

ture  and  washing.  If  the  abdomen,  instead  of  the  knee,  had  been  the  site  of  op- 
eration, the  patient  surely  would  have  died.  In  suchcases  Volkmann  introduces 
a  primary  drainage  tube  if  extraction  is  difficult,  if  adhesions  must  be  separated, 
arteries  tied  or  considerable  secretion  is  to  be  expected.  Even,  then,  everything 
does  not  run  smoothly  as  in  an  extremely  easy  operation  reported  by  Yolkinann. 
in  which  the  foreign  body  was  Axed  upon  the  external  condyle  of  the  tibia.  Never- 
theless there  was  suppuration  oi  thecanal  of  puncture  and  slighl  exudation  into 
the  joint,  an  indication  that  the  Irritation  was  not  confined  to  the  canal. 
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The  recommendation  to  abstain  from  the  operation  if  we  have  come 
in  contact  with  a  strongly  infectious  patient  or  object  one  or  two  days 
previously,  and  not  to  employ  an  assistant  who  has  had  the  same  experi- 
ence, is  approved  by  the  large  majority  of  operators,  bu1  regarded  bysome 
as  superfluous.  Olshausen  sees  no  objection  to  employing  an  assistant 
who  lias  handled  a  cancer  or  ichorous  abscess  the  day  before. 

Now  it  may  be  admitted  that,  from  a  theoretical  standpoint,  perfect 
cleaning  is  possible.  It  is  also  probable  that  in  antisepsis  we  often  aim  at 
sparrows  with  cannon-balls,  thai  we  regard  as  dangerous  much  that  is  not 
so,  and  that  we  are  unable  to  avoid  with  certainty  what  is  most  objection- 
able. The  further  progress  of  bacteriology  seems  to  be  providing  peculiar 
surprises  for  us.  I  will  remind  you  merely  of  Gusserow's  statements  con- 
cerning the  virus  of  erysipelas  or  Aufrecht's  experiments  on  that  of  diph- 
theria. But  for  the  present  we  may  not  discards  the  tedious  precautions 
which  later  will  probably  be  dispensed  with  in  part.  Although  we  think  that 
it  is  possible  theoretically  to  disinfect  a  person  sufficiently,  nevertheless  we 
do  not  think  that  such  a  theoretical  standard  can  be  attained  in  purely 
practical  matters,  and  it  seems  to  us  that  tin'  avoidance  of  everything  which 
may  produce  infection,  is  better  than  all  Listerism.  At  the  same  time 
careful  attention  must  be  paid  to  the  room.  If  this  is  infected,  disease 
may  be  conveyed  by  persons  or  utensils,  despite  every  precaution. 

Apart  from  these  points,  concerning  which  there  is  substantial  agree- 
ment, we  will  find  great  differences  in  other  matters.  The  methods  of 
individual  operators  are  grouped  with  difficulty  from  a  common  stand- 
point. The  factors  are  too  numerous  and  the  reports  not  always  suffi- 
ciently complete,  to  furnish  an  accurate  picture  of  the  method  of  the 
operator. 

Some  operators  lay  chief  stress  on  the  greatest  possible  rapidity  of  the 
operation,  very  little  or  no  consideration  being  paid  to  the  complete 
cessation  of  hemorrhage,  the  removal  of  cystic  fluid  which  may  have 
been  poured  into  the  abdominal  cavity,  even  of  pus,  tissue  debris,  or 
cystic  contents.  The  abdominal  cavity  is  to  be  closed  as  rapidly  as 
possible.  Martin  makes  extensive  use  of  the  spray,  which  Olshausen  has 
abandoned.  These  two  writers  are  the  chief  advocatesof  these  principles. 
Martin,  at  least,  appears  to  have  obtained  good  results  in  ovariotomy  in 
accordance  with  these  doctrines.  Among  100  cases  he  lost  only  two 
patients,  and  only  one  from  sepsis.     But  we  are  unable  to  form  a  thoroughly 
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competent  judgment  before  detailed  descriptions  are  placed  at  our  dis- 
posal. Olshausen's  fuller  reports  do  not  seem  to  us  to  testify  in  favor  of 
too  great  neglect  of  the  toilet.  The  mortality  in  the  first  period  after 
the  operation  was  11-J  per  cent.,  not  a  very  unfavorable  result.  But  fatal 
terminations  also  occurred  subsequently  from  abscess  and  abdominal  fistula, 
in  two  cases  from  ileus.  In  two  other  fatal  cases  renal  disease  was  men- 
tioned as  the  cause  of  death,  in  a  third  case  apoplexy.  It  is  also  a  striking 
fact  that  in  two  cases  it  became  necessary  to  reopen  the  abdomen,  on  ac- 
count of  ileus,  following  extensive  adhesions  of  the  intestines.  We  also 
find  mention  made  of  a  not  inconsiderable  number  of  circumscribed  in- 
flammations, among  which  may  probably  be  included  those  in  which  con- 
valescence was  attended  with  considerable  "or  protracted  fever.  Finally, 
myxoma  and  colloid  of  the  peritoneum  occurred  among  the  sequela?.  But 
Ave  are  not  justified  in  attributing  all  these  results  to  the  imperfect  toilet. 
This  can  be  predicated  with  certainty  of  the  myxoma  and  colloid  of  the 
peritoneum,  but  only  with  more  or  less  probability  of  the  other  affections, 
since  many  other  factors  come  into  play,  for  example,  the  mode  of  treat- 
ment of  the  pedicle.  It  would,  therefore,  be  very  interesting  to  obtain  a 
similar  report  concerning  operations  in  which  the  other  method  of  treat- 
ment of  the  pedicle  was  adopted, 

Olshausen's  observations  are  extremely  interesting,  inasmuch  as  they 
destroyed  certain  illusions  concerning  the  prognosis  in  ovariotomy.  Apart 
from  the  sequela?  mentioned,  eight  relapses  are  reported,  partly  of  benign, 
partly  of  malignant  tumors,  five  of  which  proved  fatal  before  the  end  of 
a  year. 

The  patients  cannot  be  regarded  as  restored  to  health,  especially  if  they 
leave  the  hospital  on  the  10th  to  14th  day,  at  a  time  when  the  abdominal 
wound  may  burst  open.  Much  may  happen  subsequently,  which  may 
change  the  result  very  decidedly,  even  with  reference  to  mortality. 

This  plan  of  treatment  is  contrasted  with  another,  which  is  based  on 
the  principle  of  careful  toilet,  very  little  attention  being  paid  to  the 
rapidity  of  the  operation.  When  the  abdominal  cavity  cannot  be  cleaned, 
either  on  account  of  the  condition  of  the  patient  or  the  excessive  duration 
of  the  operation,  drainage  is  resorted  to.  The  chief  advocate  of  this 
principle  is  Keith,  who,  for  a  time,  substituted  the  carbolic  acid  spray 
for  drainage,  but  finally  discontinued  the  former.  Whether  and  to  what 
extent  Keith  uses  disinfectants,  we  do  not  know.     lie  does  not  operate 
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rapidly.  At  least,  in  his  report  for  1883,  we  find  that  many  ovariotomies 
lasted  much  more  than  an  hour,  and  even  as  long  as  two  and  a  quarter 

hours.  The  results  are  excellent:,  especially  if  the  many  difficult  cases  are 
taken  into  consideration.  Keith  also  obtained  similar  results  before  the 
antiseptic  period.  Equally  good  are  hisresultsin  hysterotomy  for  fibroma 
with  extra-peritoneal  treatment  of  the  stump  (11  successful  operations, 
most  of  which  were  very  difficult.)1 

Finally,  we  will  consider  the  views  of  a  surgeon  (Tait)  who  proclaims 
himself  the  foe  of  antisepsis,  although  he  adopts  certain  measures  which 
are  justly  regarded  as  antiseptic. 

Tait  claims  that  a  surgeon  or  gynecologist  who  visits  other  patients 
should  not  make  laparotomies.  If  I  understand  him  rightly,  he  pleads 
for  specialists  in  laparotomy.  He  does  not  think  that  it  should  be  per- 
formed in  a  hospital  which  admits  cases  of  different  kinds.  He  is  also 
very  strict  in  the  recommendation  that  neither  the  operator  nor  his  assist- 
ants should  meddle  with  autopsies  or  suspicious  patients.  {Path,  and 
Treatment  of  Diseases  of  the  Ovaries,  1883,  p.  254.) 

Tait  does  not  use  disinfectants,  and  even  considers  them  injurious. 
His  sponges,  however,  are  kept  for  some  time  in  a  5  per  cent,  solntion 
of  carbolic  acid.  Otherwise,  ordinary  water  is  used  for  cleaning  the 
wound  and  even  for  washing  out  the  abdominal  cavity,  which  he  strongly 
recommends.  He  repeatedly  pours  in  large  amounts  of  fluid  and  washes 
the  intestines  with  the  hand.  The  instruments  are  also  placed  in  ordi- 
nary water  during  the  operation.  Ordinary  absorbent  cotton  is  nsed  for 
dressings.  The  silk  is  merely  placed  in  boiling  water  in  order  to  remove 
the  rubber. 

According  to  his  statistics  Tait  is  by  far  the  most  successful  of  all  liv- 
ing operators,  but  too  much  reliance  should  not  be  placed  on  statistics  of 
this  kind.  Intentional  concealment  of  unfavorable  terminations  is  out 
of  the  question,  hut  there  may  be  self-deception,  an  artificial  classification 
according  to  methods  or  merely  modifications  of  methods,  so  that  nothing 
is  said  of  the  bad  results  which  have  followed  other  methods.  Much 
may  also  be  done  in  this  way  by  a  suitable  classification,  in  which  certain 
unfavorable  periods  are  omitted,  or  by  definitions,  which  are  used  in  a 
different   sense  from  those  ordinarily  employed — as,  for  example,  when 

1  Keith  is  said  to  have  performed  20  successful  myomotomies  in  succession. 
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the  term  ovariotomy  is  applied  to  what  is  generally  known  as  castra- 
tion. ' 

A  great  part  is  played,  in  Tait's  statistics,  by  exploratory  incisions  and 
incomplete  operations.  "Whoever  excludes  all  unfavorable  cases  after  an 
exploratory  incision  (whose  recommendation  by  Tait  we  do  not  entirely 
understand  in  view  of  the  perfection  of  diagnosis),  has  decidedly  better 
chances  of  favorable  statistics  than  one  who  is  less  politic.  The  so-called 
incomplete  operations  exert  a  still  greater  influence.  Here  all  fatal  cases 
after  unfinished  operations,  i.e.,  especially  after  the  more  difficult  ones, 
are  excluded.  As  a  matter  of  course,  caprice  may  then  play  a  great  part, 
inasmuch  as  the  term  incomplete  operations  may  be  used — for  example,  if 
part  of  a  cyst  is  left  behind  after  ovariotomy,  or  part  of  a  tube  in  salpin- 
gotomy, or  a  small  piece  of  the  ovary  in  castration.  In  addition  there  is 
also  a  great  advantage  compared  with  the  surgeon  who  completes  such 
difficult  operations,  since,  as  a  matter  of  course,  more  unfavorable  results 
will  be  obtained  under  such  circumstances.2 

To  all  this  must  be  added  the  different  principles  followed  in  the  sele-c 
tion  of  cases,  and  finally  the  incalculable  differences  in  the  cases  them- 
selves. It  is  entirely  in  accord  with  the  doctrine  of  chances,  that  one 
physician  should  have  70  difficult  cases,  another  70  mild  ones,  among  100 
cases,  perhaps  even  more  probable  than  that  an  operator  should  lose  a  cer- 
tain percentage  from  ileus,  embolism,  tetanus,  cirrhotic  kidneys,  "foreign 
body,"  pneumonia, degeneration  of  the  heart  muscle, or  some  other  acciden- 
tal complication.     But  although  we  may  receive  such  statistical  collections 

1  The  articles  by  Tait,  Thornton  and  Baneock  on  "Listerism  in  Abdominal  Sur- 
gery "  (Amer.  Joum.  of  Obst.,  1884)  strengthen  our  doubts  of  statistics,  although  wo 
must  regard  as  unfounded  the  charge  of  intentional  deception  with  winch  one  of 
the  writers  honors  the  other. 

-It  is  very  difficult  to  arrive  at  a  just  conclusion  with  regard  to  Tait's  results. 
For  example,  while  the  results  in  hysterotomy  given  in  his  work  on  ovarian  dis- 
eases are  very  favorahle.  Thornton  states  that,  according  to  another  publication 
by  Tail,  the  latter  had  5  deaths  among -9  hysterectomies.  Bui  thesewere  incom- 
plete operations  and  arc  not  found  in  the  tables  contained  in  Tait's  book.  The 
latter  refers  only  to  cases  which  were  treated  \\  ith  his  circular  clamp.  This  illus- 
trates our  previous  remarks  concerning  modifications  of  a  method.  While  this 
book  is  going  to  press  we  have  received  the  statistics  of  all  of  Tait's  laparatomies. 
Among  the  1,000  laparotomies  are  included  9-i  exploratory  incisions  and  60  in- 
complete operations  !! 
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with  a  certain  degree  of  reserve,  it  is  nevertheless  true  thai  Tait  attains  at 
least  as  good  results  as  the  most  strenuous  advocate  of  antisepsis,  and  that 

if,  as  his  recent  publications  claim,  he  has  performed   65  successive  sal- 
pingotomies without  a  fatal  termination,  his  success  is  unique. 

The  subject  may  be  briefly  summarized  in  the  following  way.     There 
are  three  principal  methods  of  procedure: 
'        1.   Strict  antisepsis,  spray,  neglect  of  toilette,  the  most  rapid  operation 
possible,  no  drainage. 

2.  No  spray,  no  special  attention  to  antisepsis,  extremely  careful 
toilette,  relatively  slow  operation,  comparatively  frequent  use  of  drainage. 

3.  Rejection  of  all  disinfectant  measures,  careful  toilette,  occasional 
drainage. 

Whether  Tait  attaches  special  importance  to  rapid  operation  does  not 
appear  from  his  publications.  Probably  he  does  not,  inasmuch  as  re- 
peated washing  of  the  abdominal  cavity,  and  removal  of  the  fluid  by 
means  of  sponges,  in  other  words,  careful  toilette,  always  require  a  cer- 
tain amount  of  time. 

Among  the  three  most  successful  laparotomists  (with  a  large  number 
of  operations)  Keith  is  the  oldest.  His  good  results  extend  over  a  long 
number  of  years,  and  are  attested  by  detailed  reports.  The  successes 
were  obtained  in  extirpation  of  fibromata  as  well  as  in  ovariotomies. 
Both  the  other  operators  furpish  very  meagre  reports.  Tait's  success  in 
salpingotomy  surpasses  that  of  all  others,  inasmuch  as  this  operation  is 
more  dangerous  than  ovariotomy. 

No  other  operators  have  obtained  such  results,  although  their  scientific 
and  technical  attainments  are.  in  many  cases,  undoubtedly  equal  to  those 
of  the  operators  previously  mentioned.  Perhaps  a  certain  part  is  played 
by  chance.  If  an  operator  has  3  per  cent,  mortality,  he  must  have  been 
very  lucky,  and  it  is  not  at  all  probable  that  the  mortality  should  not  be 
greater  in  the  next  hundred  cases,  on  account  of  unforeseen  influences  and 
complications. 

It  is  difficult  to  explain  the  striking  fact  that  operations  made  in  ac- 
cordance with  such  different  methods  should  be  attended  with  such 
similar  results,  and  that  favorable  results  are  obtained  even  when  anti- 
sis  is  neglected. 

Our  antiseptic  method  has  grown  less  complicated  on  account  of  our 
restriction  of  the  number  of  assistants,  instruments  and  utensils,  but  if  we 
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adhere  to  antiseptic  principles  it  is  not  probable  that  it  can  be  simplified 
much  more.  And  yet  we  cannot  be  positive  that  the  patient  will  escape 
infection  or  self-infection.  If  the  case  terminates  unfavorably,  it  is  said 
that  some  precaution  has  been  neglected,  and  this  can  be  shown  to  be 
true  if  we  examine  the  matter  carefully.  But  the  neglect  of  some  pre- 
caution might  also  be  detected,  if  successful  operations  are  examined. 
At  the  same  time  better  results  may  be  obtained  by  an  operator  who  has 
discarded  almost  the  entire  antiseptic  apparatus. 

In  our  search  for  the  causes  of  the  varying  results,  we  have  been  struck 
by  one  fact  which  may  perhaps  shed  some  light  on  the  subject.  Of  the 
three  most  successful  operators,  two,  Keith  and  Tait,  are  specialists  par 
excellence.  So  far  as  I  know  they  perform  laparotomy  alone,  and  have 
no  large  hospitals  containing  numerous  patients  with  various  diseases,  but 
merely  have  wards  for  laparotomies.  Prior  to  the  antiseptic  period, 
Keith  performed  very  successful  ovariotomies  in  a  small  private  house, 
arranged  for  this  special  purpose.  "  Tait  operates  very  often  in  private 
houses. 

So  far  as  regards  the  attendants,  I  am  not  accurately  informed,  but 
Tait  appears  to  have  had  the  same  assistant  for  many  years.  Martin  is 
also  in  the  same  position  as  Keith  and  Tait.  Although  not  so  one-sided 
in  his  specialty,  he  has  merely  a  small  private  clinic.  But  in  myotomy 
and  salpingotomy  his  antisepsis  proves  insufficient. 

Hence  the  successful  results,  especially  those  of  Tait  and  Keith,  are 
explained  by  the  condition  of  the  operating  rooms  (free  from  pathogenic 
microbes),  and  also  by  the  fact  that  these  two  operators  carefully  avoid 
contact  with  infectious  patients  and  objects.  The  striking  differences  in 
the  results  do  not  seem  to  us  to  be  explicable  on  the  ground  of  greater 
scientific  attainments,  diagnostic  skill  and  technical  expertness  in  the 
operation.  In  certain  particulars  the  superiority  might  even  be  claimed 
for  others.  The  advantages  enjoyed  by  these  two  operators  have  not  been 
entirely  replaced  hitherto  by  so-called  antisepsis.  Let  us  hope  that  this 
may  be  attained.  Otherwise  the  consequences  would  be  very  dreary,  as 
we  would  degenerate  into  laparotomists,  doubly  dreary  because  the  medi- 
cal mechanic  has  even  now  become  too  prominent. 

Perhaps  further  advances  will  antagonize  this  undesirable  specialism. 
There  is  little  doubt  that  definite  pathogenic  bacteria  arc  the  chief  sources 
of  trouble,  while  many  other  germs  probably  are  not  injurious  to  the  ab- 
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domina]  cavity.  We  mil  probably  learn  more  concerning  the  former,  so 
that  Me  will  become  able  to  render  them  innocuous.  Or  perhaps  we  will 
discover  some  remedy  which,  without  injuring  the  peritoneum  or  the 
general  economy,  will  destroy  all  infectious  germs.  Such  a  substance. 
employed  in  the  form  of  spray  or  irrigation,  or  after  the  completion  of 
the  operation,  to  wash  out  the  entire  abdominal  cavity,  would  enable  us 
to  complete  the  operation  undisturbedly,  to  check  hemorrhages,  and  then 
to  thoroughly  clean  the  abdominal  cavity.  The  neglect  of  abdominal 
toilette,  with  the  greatest  rapidity  of  operation  possible,  can  only  be  re- 
garded as  a  makeshift  which,  while'  it  seems  to  be  not  ill-founded,  as 
regards  the  mortality  during  the  first  period  of  convalescence,  has 
been  shown  to  be  followed  later  by  decided  bad  effects,  and  even 
by  a  fatal  termination.  But  the  great  stress  laid  by  the  strongest  ad- 
herents of  antisepsis  upon  the  necessity  of  completing  the  operation  as 
rapidly  as  possible,  is  the  best  evidence  of  their  own  incomplete  reliance 
upon  antisepsis.  Experiments  have  been  made  with  various  remedies  of 
this  kind.  None  have  proven  entirely  satisfactory,  although  complete 
protection  against  infection  might  have  been  expected,  according  to  the 
investigations  on  the  remarkably  great  antiseptic  properties  of  corrosive 
sublimate,  and  of  carbolic  acid,  which  is  again  occupying  greater  promi- 
nence. But  even  the  constant  flooding  of  the  field  of  operation  with 
these  substances,  is  not  a  sure  protection  against  sepsis,  and  may  give 
rise  to  very  disagreeable  symptoms  of  poisoning.  Thymol  has  not  met 
with  a  better  fate. 

We  may  also  follow  another  plan,  and  attempt  secondary  antisepsis, 
with  improvement  of  drainage.  The  good  results  obtained,  in  total  ex- 
tirpation of  the  uterus  through  the  vagina,  by  means  of  the  very  simple 
capillary  drainage  with  strongly  absorbent  iodoform  or  corrosive  sublimate 
gauze  (which  is  passed  by  some  into  Douglas's  sac,  and  by  others  at  least 
as  far  as  the  peritoneum)  should  be  taken  into  consideration.  It  must 
also  be  remembered  that  Keith  employs  drainage  very  extensively,  and 
this  is  also  true,  though  to  a  less  extent,  of  Tait's  operation.  To  give 
up  drainage  entirely  does  not  appear  to  us  to  be  justified  by  the  present 
condition  of  our  art.  If  large  masses  of  tissue  have  been  seriously  in- 
jured during  the  operation,  or  if  they  will  probably  become  necrotic  from 
other  causes,  for  example,  from  the  shutting  off  of  the  blood  supplv,  and 
a  hemorrhage  ensues  which  can  not  be  entirely  checked,  or  if  the  condi- 
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tion  of  the  patient  demands  rapid  closure  of  the  abdomen,  while  it  still 
contains  tough  colloid  cyst-contents,  drainage  cannot  be  dispensed  with. 
Whether  the  opposite  plan  which  relies  entirely  on  primary  antisepsis  is 
more  ideal,  and  should  be  looked  upon  as  the  method  of  the  future,  need 
not  be  considered.  Doctrinarianism  is  as  little  applicable  to  this  pureh 
practical  question,  as  it  is  in  deciding  on  the  advantages  of  intra-peritoneal 
or  extra-peritoneal  treatment  of  the  pedicle  in  supra-vaginal  amputation 
of  the  uterus. 

In  view  of  the  apparently  similar  results  attained  by  the  three  methods 
described,  there  is  no  reason  for  manifesting  a  general  preference  for  one 
or  the  other,  and  to  reject  the  others,  together  with  their  underlying  prin- 
ciples. This  may  be  done  least  of  all  with  Keith's  method,  since  it  is  the 
oldest,  and  has  been  tested  for  a  long  series  of  years. 

In  our  opinion  it  is  best  to  individualize,  and  according  to  the  pecu- 
liarities of  each  case,  to  decide  for  careful  toilette,  rapid  operation  and 
closure  of  the  abdominal  cavity,  or  drainage.  In  some  cases  there  can  be 
no  doubt  as  to  the  plan  to  be  adopted.  Tough  colloid  masses  may  no 
longer  be  left  behind.  In  simple  parenchymatous  hemorrhage  from  a 
very  extensive  surface  of  adhesion  (which,  in  some  cases,  can  not  be 
checked  at  all  or  only  after  a  long  delay)  the  abdominal  cavity  must  be 
rapidly  closed,  if  there  is  no  other  complication,  and  the  hemorrhage 
checked  by  compression.  When  ichor,  urine  or  faeces  have  passed  into 
the  peritoneal  cavity,  life,  perhaps,  may  be  saved  by  drainage  alone.  The 
latter  has  found  few  adherents  in  Germany,  because  the  attempts  with 
Sims's  method  have  had  such  poor  results,  and  because  they  have  given 
rise  to  infection.  Hence,  it  has  also  been  considered  dangerous  to  effect 
drainage  Avith  glass  or  hard-rubber  tubes,  which  were  passed  through  the 
abdominal  incision  into  Douglas's  cul-de-sac,  and  through  which  a  strongly 
absorbent  material,  dipped  into  a  disinfectant,  was  shoved  (sometimes 
even  into  the  peritoneal  cavity).  But  this  is  by  no  means  true,  if  the 
surrounding  abdominal  wound  is  properly  disinfected.  At  least  we  have 
seen  no  bad  results,  and  although  we  do  not  wish  to  assert  that  our  object 
is  always  attained,  nevertheless  this  has  been  accomplished  in  many  cases. 
As  this  measure  can  be  followed  by  few  evil  effects,  if  the  precautions 
described  in  other  chapters  are  adopted,  we  warmly  recommend  that 
fresh  trial  be  made  of  a  method  which  Keith  so  warmly  recommends. 

At  all  events  the  facts  adduced  necessitate  caution  in  the  selection  of 
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the  locality  for  performing  laparotomy.  It  would  be  best  bo  perform  the 
operation  in  a  house  remote  from  other  hospitals,  or  at  least  in  a  building 

which  is  separated  from  the  other  wards  of  a  hospital — special  instru- 
mentarium  and  other  utensils,  as  a  matter  of  course,  and  it  would  he  very 

desirable  to  have  special  assistants.  Clinics  which  admit  surgical  ami 
gynecological  patients  of  all  kinds,  and  at  the  same  time  are  used  as  a 
maternity  hospital^  are  hut  little  suited  to  the  operation,  unless  they 
possess  many  separate  wards  or  few  patients. 

The  after-treatment  of  the  patient  must  be  as  simple  as  possible.  If 
infection  has  been  avoided  during  the  operation,  the  greatest  danger  is 
passed.  Bodily  and  mental  rest  during  the  first  few  days  is  the  most 
urgent  requisite.  After  being  properly  cleaned  the  patient  is  carried  into 
a  warm  bed,  provided,  if  necessary,  with  fresh  bed-clothes,  and  the  limbs 
and  trunk  kept  warm  with  warming-pans.  The  after-effects  of  narcosis 
are  relieved  by  the  ordinary  remedies,  a  little  ice  or  stimulants  sub  • 
cutaneously.  In  conditions  of  collapse  we  give  stimulants  subcutane- 
ously,  enemata  of  wine,  laudanum  internally,  when  indicated,  and  if  the 
condition  of  the  stomach  permits,  brandy  and  water,  tea.  coffee  or  wine. 
The  diet  should  be  in  fluid  form,  or  at  least  very  easily  digestible.  Stim- 
ulants should  be  given  only  in  conditions  of  special  weakness  or  to  in- 
dividuals who  are  accustomed  to  their  use.  We  have  not  been  able  to 
convince  ourselves  of  the  necessity  of  the  frequent,  indiscriminate  ad- 
ministration of  stimulants,  such  as  brandy,  strong  wine,  etc.,  in  the  first 
period  after  the  operation.  The  patients  very  rarely  die  of  pure  weak- 
ness, and  in  equally  rare  cases  do  we  save  a  septicaemia  patient  by  the  aid 
of  stimulants,  although  we  consider  their  administration  perfectly  justi- 
fiable in  such  conditions.  We  may  observe  in  some  cases  that  such  a 
patient  lies  in  a  condition  of  extreme  exhaustion,  with  a  miserable  pulse 
of  130  to  140  a  minute,  and  after  the  evacuation  of  a  mass  of  ichor, 
the  pulse  and  general  condition  improve  as  if  by  magic,  although  perhaps 
the  patient  is'taking  nothing.  The  cause  of  the  weakness  is  rarely  found 
in  inanition,  but  in  the  poison  which  infects  the  organism.  With  regard 
to  the  administration  of  stimulants  and  nourishment,  we  think  it  is  im- 
portant to  consider,  cum  grano  salis,  the  feelings  and  desires  of  the  patient. 
We  have  often  seen  better  results  from  milk  or  sour  milk  than  from  the 
most  concentrated  nourishment  and  stimulants. 

As  soon  as  the  condition  of  the  patient  permits,  her  jiosition  should 
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be  changed  occasionally,  for  example,  from  dorsal  to  lateral  decubitus. 
If  this  cannot  be  done,  the  nurse  should  flex  and  extend  the  lower 
limbs  every  hour  or  two  at  the  hip,  knee  and  ankle  joints.  This, 
together  with  an  elevated  position  of  the  legs,  exposure  of  certain  parts, 
such  as  the  calves  and  popliteal  spaces,  and  a  change  in  the  points  of  sup- 
port, is  a  good  remedy  against  thrombosis.  Remedies  which  increase  the 
blood  pressure,  such  as  moderate  doses  of  quinine,  should  be  given  in 
time  to  patients  suffering  from  feeble  heart's  action. 

Bed-sores  are  best  prevented  by  a  position  in  which  the  supporting 
surface  of  the  body  is  as  extensive  as  possible.  When  the  patients  can 
lie  with  the  head  and  shoulders  low,  the  trunk  should  be  almost  horizon- 
tal. The  sacrum  and  the  back  as  high  as  the  shoulders  then  form  the 
surface  of  support.  The  lower  limbs  may  be  elevated  if  we  fear  throm- 
bosis, or  do  not  desire  tension  of  the  abdominal  walls.  Otherwise,  air- 
bags,  water-bags,  or  change  of  position  are  the  best  remedies. 

Vigorous  local  treatment,  such  as  the  application  of  cold  compresses  or 
an  ice  bag,  should  not  be  instituted  unless  there  are  special  indications. 
The  general  use  of  injections,  and  still  more  of  constant  irrigations  of  the 
vagina  after  operations,  we  regard  as  injurious  rather  than  beneficial.  In 
the  first  few  days,  while  there  is  still  hypersemic  swelling,  they  act  as  a 
mechanical,  hurtful  irritant.  At  a  later  period,  and  if  the  secretion  is 
very  copious  and  foul  smelling,  cleansing  injections  (the  tube  being  intro- 
duced very  gently  and  very  slight  pressure  being  used)  are  advantageous. 
But  they  are  not  often  required. 

In  former  times  the  patient  was  kept  constipated  for  a  long  time  after 
laparotomy.  Tait  was  the  first  who  strongly  opposed  this  view.  In 
ordinary  cases  he  gives  an  enema  on  the  third  or  fourth  day,  if  the  evacua- 
tion does  not  occur  spontaneously.  He  has  no  dread  of  giving  laxatives, 
even  a  few  hours  after  the  operation,  and  recommends,  particularly  in 
bilious  vomiting,  a  Seidlitz  powder,  sulphate  of  magnesia  or  calomel. 
AVe  have  also  abandoned  the  constipation  plan,  and  find  that  the  patients 
fee]  better  without  it.  Perhaps  thrombosis  and  even  ileus  may  be  pre- 
vented in  this  way.  At  all  events  adhesions  are  prevented  or  even  sepa- 
rated and  elongated.  As  a  matter  of  course,  it  is  better  to  follow  the  old 
plan,  if  there  is  great  probability  of  the  formation  of  a  circumscribed 
abscess.  Tait  claims  that  laxatives  facilitate  the  natural  drainage  of  the 
peritoneum,  and  attributes  his  good  results  in  pari  to  their  use. 
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The  catheter  should  not  be  employed  unless  micturition  becomes  im- 
possible. The  necessary  precautions  are  described  in  detail  in  the  para- 
graph on  instrumental  examination  of  the  bladder.  A  vesical  catarrh, 
which  is  apt  to  ensue  unless  all  precautions  are  adopted,  may  have  an  in- 
jurious effect  on  the  course  of  convalescence,  and  even  be  attended  with 
danger.  Some  patients  are  able  to  micturate  if  the  hands  are  dipped  in 
warm  water.  Cold  water  is  occasionally  of  service.  As  a  general  thing, 
it  is  advisable  not  to  catheterize  after  the  operation,  as  is  usually  done. 
We  have  noticed  that  the  patients  pass  the  urine  more  readily  if  this  has 
not  been  done. 

The  temperature  of  the  room  should  be  IS  to  15°  E.,  and  good  ventila- 
tion should  be  secured.  A  draught  is  certainly  injurious,  especially  if 
the  current  of  air  strikes  the  operated  part  or  its  vicinity.  We  must  en- 
deavor to  obtain  a  uniform  temperature  and  pure  air  without  draughts. 

The  older  physicians  and  obstetricians  laid  great  stress  on  maintaining 
the  natural  secretions  in  puerperal  women,  and  those  who  had  undergone 
operations.  The  greatest  importance  was  attached  to  the  cutaneous 
activity.  This  notion  has  been  again  brought  forward  with  regard  to 
ovariotomy.  The  patient  is  prepared  by  means  of  baths,  and  an  attempt 
is  made  to  keep  the  skin  turgescent,  and  to  predispose  it  to  perspiration. 
Although  this  preliminary  treatment  is  not  necessary  in  all  operations, 
yet  greater  attention  should  be  paid  to  this  point,  and  diaphoresis  stimu- 
lated by  warm  clothing,  and  by  the  injection  of  large  amounts  of  luke- 
warm or  cold  drinks  (not  by  elevation  of  the  external  temperature.) 


CHAPTER  III. 
OPERATIONS  ON  THE   OVARIES. 

EXTIRPATION  OF  OVARIAN  TUMORS.— OVARIOTOMY. 

The  History  astd  Statistics  of  Ovariotomy. 

^PHE  first  rational  attempts  at  ovariotomy  date  back  to  the  beginning 
of  this  century,  but  it  is  only  for  the  past  twenty-five  years  that 
the  operation  is  generally  recognized  as  scientifically  justifiable.  The 
work  imposed  upon  the  pioneers  of  the  operation  was  difficult  in  every 
direction.  Not  alone  were  they  forced  to  grope  slowly  for  the  principles 
of  the  operation  and  to  perfect  its  technique,  but  it  first  became  necessary, 
at  the  cost  of  many  disappointments  in  the  dead-house  and  the  sick  room, 
to  acquire  better  anatomical  knowledge  of  ovarian  tumors,  and  to  learn 
the  diagnosis  of  pelvic  tumors. 

The  idea  that  the  extirpation  of  dropsical  ovaries  might  lead  to  perma- 
nent recovery,  was  first  suggested  by  Schorkopf  in  16S5.  During  the 
18th  century  the  question  was  discussed  by  prominent  physicians.  In 
1772  Hunter  made  the  suggestion  that,  if  there  are  no  adhesions,  the 
punctured  sac  should  be  extracted  through  an  opening  two  inches  long. 
But  the  first  operations  of  which  we  have  any  knowledge  were  made  un- 
intentionally. Thus,  in  1701,  Dr.  R.  Houston  exposed  an  ovarian  tumor 
by  an  incision  five  inches  in  length,  and  as  nothing  escaped  after  punc- 
ture, he  removed  the  colloid  contents  of  the  multilocular  tumor  in  part 
with  bis  hands,  in  part  with  a  piece  of  wood  shaving,  and  then  closed  the 
abdominal  wound  with  three  sutures.  The  patient  recovered  and  lived 
for  sixteen  years.  A  few  years  later  Salvator  Morand  performed  total 
extirpation  of  an  ovarian  cyst,  inasmuch  as,  in  the  attempt  to  withdraw 
the  canula  of  the  trocar,  the  entire  cyst  was  removed.     The  patienl  died. 

Epbraim  MacDowell,  of.  Virginia,  was  the  first  one  to  perform  ovariotomy 
according  to  a  well-considered  plan,  and  in  the  full  consciousness  of  what 
he  was  doing.     It  is  said  that  he  received  the  impetus  to  the  operation 
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from  his  teacher  J.  Bell  of  Edinburgh,  who  had  emphasized  the  u 
ness  of  all  other  methods  of  treatment,  and  believed  firmly  in  the  prac- 
ticability of  extirpation.    MacDowell  performed  his  first  operation  in  1809. 
The  patient  recovered  and  lived  thirty-one  years,     lie  operated  in  twelve 
additional  eases  with  eight  recoveries. 

The  development  of  the  operation  is  associated  with  the  name-:  ,,f  Atlee. 
Spencer  Wells.  Baker  Brown,  Keeberle  and  Keith.  Through  the  efforts 
of  these  men  ovariotomy  gradually  received  a  scientific  basis,  its  technique 
was  improved  to  a  high  degree  of  perfection,  and  the  last  objections  dis- 
sipated by  the  increasingly  favorable  results. 

We  will  now  give  a  brief  resume  of  the  development  of  the  methods  of 
operation. 

The  first  operators  generally  lost  the  advantage  accruing  from  the 
diminution  in  the  size  of  the  tumor  during  the  operation.  MacDowell 
and  others  sometimes  made  enormous  incisions,  extending  from  the  epi- 
gastrium to  the  symphysis.  In  1836  Jeaffreson  was  the  first  to  remove  a 
large  cyst  through  an  incision  only  H  inches  in  length.  Clay,  on  the  other 
hand,  preferred  long  incisions  as  a  matter  of  principle. 

The  greatest  changes  were  experienced  in  the  treatment  of  the  pedicle, 
upon  which  the  main  interest  of  the  operation  was  long  concentrated. 
MacDowell,  Clay  and  others  tied  it  with  a  ligature  which  was  drawn  out 
through  the  lower  angle  of  the  wound.  Nathan  Smith  (1S21)  first  ven- 
tured to  cut  the  ligatures  off  short,  and  to  allow  these  foreign  bodies  to 
remain  permanently  in  the  abdominal  cavity.  This  simple  method 
failed  to  receive  recognition  for  a  long  time.  It  was  first  restricted  to 
unfavorable,  exceptional  cases,  in  which  other  methods  did  not  appear  to 
be  suitable,  because  the  decomposition  of  the  ligature  and  its  inflammation- 
producing  effect  were  dreaded.  It  is  not  until  very  recently  that  ligature 
of  the  pedicle  .  based  upon  experiments  on  animals,  and  favorable 

results  in  the  human  subject,   was   raised  to  an   undisputed,   principal 
method.    ■ 

In  1840  Stilling  formulated  the  principle  of  extra-peritoneal  treatment 
of  the  pedicle.  The  pedicle  was  to  be  fastened  in  the  lower  angle  of  the 
wound,  and  all  the  pathological  changes  on  its  raw  surface  were  to  occur 
outside  of  the  abdominal  cavity,  under  the  eye  of  the  physician.  It  was 
not  until  1858  that  it  received  general  recognition  under  the  form  of 
Hutchinson's  clamp  treatment.     This  became  epoch-making,  from  the 
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fact  that  by  it  alone  satisfactory  results  on  a  large  scale  were  first  obtained. 
At  the  present  time  it  possesses  only  an  historical  interest. 

Further  important  progress  was  made  in  1865  by  Baker  Brown's  re- 
moval of  the  pedicle  with  the  actual  cautery,  a  method  which  found  an 
extremely  fortunate  advocate  in  the  person  of  Keith. 

In  addition  to  these  brilliant  achievements  in  empirical  and  technical 
fields,  we  must  note  a  series  of  important  theoretical  discoveries,  which 
often  furnished  the  subsequent  scientific  basis  for  the  rapidly  advancing 
empiricism.  We  refer  to  the  testing,  by  means  of  experiments  on  ani- 
mals, of  the  value  of  certain  methods  of  operation,  and  of  other  points 
which  are  important  as  regards  the  result  of  the  operation.  Also,  the 
advances  in  the  anatomical  knowledge  and  diagnosis  of  abdominal  tumors, 
which  have  led,  on  the  one  hand,  to  more  precise  formulation  of  the  in- 
dications :  on  the  other  hand,  to  the  origin  of  new  methods  of  operation. 

The  introduction  of  antisepsis  has  been  of  the  greatest  importance  in 
the  recent  development  of  ovariotomy,  and  forms  a  mile-stone  in  its  his- 
tory. To  German  operators  belongs  the  credit  of  being  pioneers  in  its 
employment,  Ilegar  has  operated  since  the  summer  of  1875,  according 
to  his  own  peculiar  method  of  antisepsis. 

Keith  did  not  accept  antisepsis  until  March,  1877,  Thornton  in 
December,  1877,  and  Spencer  Wells  not  until  the  beginning  of  1878. 

Anatomical  Relations. 

The  ovarian  tumors,  which  have  been  the  subject  of  operative  interfer- 
ence are  in  part  epithelial  (colloid  and  dermoid  cysts,  carcinoma),  in  part 
desmoid  (fibroma,  papilloma,  sarcoma,  myxoma).  They  arc  quite  often 
mixed  forms,  in  which  larger  or  smaller  portions  of  the  cyst  walls  present 
a  myxomatous  or  sarcomatous  character.  In  like  manner  there  may  be 
combinations  of  carcinoma,  and  cystoma,  or  malignant  degenerations  of 
primarily  benign  cystomata. 

Olshausen  has  recently  called  attention  to  a  peculiar  form  of  prolifer- 
ating cystoma,  which  looks  externally  exactly  like  a  cauliflower  growth. 

Malignant  tumors  and  dermoid  cysts  are  much  more  frequently  bilateral 
than  simple  proliferating  cysts.  A  separate  position,  from  a  clinical  and 
anatomical  standpoint,  is  taken  by  certain  bilaberal  papillary  cysts,  which 
are  situated  entirely  within  the  broad  ligament,  ami  whose  papillary  ex- 
crescences occasionally  grow  into  the  bladder  and  other  adjacent  organs. 
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The  only  solid  tumors  are  the  fibromata,  and  occasionally  sarcomata 
and  carcinomata.  The  majority  of  ovarian  t  amors  contain  larger  or  smaller 
cavities,  filled  with  fluid,  and  may,  therefore,  be  diminished  in  size  dur- 
ing the  operation. 

This  diminution  is  most  marked  in  unilocular  c}Tsts  or  multilocular  cys- 
tomata,  with  a  predominant  main  cyst,  while  honeycomb-like  tumors,  com- 
posed chiefly  of  solid  material  or  solid  tumors,  necessitate  a  larger  incision. 

At  first  ovarian  tumors  are  usually  situated  behind  or  to  the  side  of  the 
uterus,  and  push  it  forwards  or  to  one  side.  As  their  growth  increases 
they  either  drag  it  up  towards  the  abdominal  cavity,  or  push  it  deeper 
into  the  pelvis,  or  even  to  the  outside.  In  the  abdominal  cavity  ovarian 
tumors  are  applied  closely  to  the  anterior  abdominal  wall,  and  push  the 
intestines  upwards,  backwards  or  to  the  side.  In  very  exceptional  cases, 
adherent  loops  of  intestines  are  situated  in  front  of  an  ovarian  tumor. 
On  the  other  hand  the  abdominal  walls  may  be  removed  from  the  tumor 
by  abundant  ascitic  effusion. 

Ovarian  tumors  are  almost  always  connected  with  the  broad  ligament 
and  uterus  by  a  band-like  pedicle  of  varying  length.  It  is  composed  of 
a  portion  of  the  broad  ligament,  the  ovarian  ligament  and  usually  the 
tube,  a  longer  or  shorter  portion  of  which  is  applied  to  the  surface  of  the 
tumor.  But  in  some  cystomata  and  particularly  in  solid  ovarian  tumors, 
the  tube  does  not  form  part  of  the  pedicle.  Its  fimbriated  extremity 
alone  extends  to  the  tumor,  and  may  therefore  be  left  behind  during  the 
operation. 

The  vessels  of  the  pedicle  are  derived  from  the  internal  spermatic 
artery  and  from  branches  of  the  uterine  artery;  the  former  pass  along  the 
infundibulo-pelvic  ligament,  the  latter  along  the  median  border  of  the 
uterus  to  the  pedicle.  The  arteries  are  sometimes  as  thick  as  a  raven's 
quill,  the  veins  as  thick  as  the  little  finger.  Long,  thin  pedicles  usually 
contain  fewer  but  larger  vessels  than  short,  thick  pedicles.  The  pedicle 
also  contains  numerous  lymphatics  and  nerves,  fibrillated  connective 
tissue,  and  sometimes  smooth  muscular  fibres.  In  some  cases  the  round 
ligament  passes  into  the  pedicle,  even  in  a  double  knot.  Nussbaum, 
Spencer  Wells  and  Werth  mention  double  pedicles,  which  develop  from 
the  formation  of  a  fissure  in  the  broad  ligament,  between  the  ovarian 
ligament  and  tube,  or  between  both  these  structures  and  the  infundibulo- 
pelvic  ligament. 
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The  pedicle  is  sometimes  brittle,  particularly  in  malignant  tumors, 
torsion,  or  fatty  degeneration  of  the  connective  tissue  and  vessels. 

Torsion  of  the  pedicle  is  a  very  serious  phenomenon.  It  is  generally 
twisted  -J  to  2  times  upon  its  axis,  but  5  to  G  twists  have  also  been  ob- 
served. If  it  developes  rapidly  it  gives  rise  to  severe  circulatory  disturb- 
ances: venous  stasis  with  secondary  hemorrhage  and  oedematous  swelling, 
and  also  inflammation  or  even  gangrene  of  the  tumor.  In  slowly  develop* 
ing  torsion  the  tumor  gradually  shrivels  or  its  connection  with  the 
pelvic  organs  is  entirely  lost,  and  it  is  nourished  by  adhesions  to  the 
omentum,  mesentery  or  abdominal  walls.  This  rare  process  has  been 
termed  transplantation.  Spencer  Wells  operated  successfully  in  two 
cases,  one  of  them  a  dermoid  cyst. 


Small  tumors  are  not  infrequently  destitute  of  a  true  pedicle.  The 
normal  connection  of  the  ovary  with  the  broad  ligament  is  widened,  to 
correspond  to  the  size  of  the  tumor.  This  is  observed  with  comparative 
frequency  in  solid  tumors.  They  are  then  held  merely  by  a  broad  but 
very  short  reduplication  of  the  peritoneum;  this  possesses  some  resem- 
blance to  a  pedicle,  because  the  hilus  of  the  ovary  forms  a  more  or  less 
deep  groove.  Finally,  the  pedicle  may  be  wanting  if  the  tumor,  in  its 
development,  pushes  in  between  the  folds  of  the  broad  ligament  (Fig. 
102).  A  part  of  the  tumor  is  then  situated  within  the  peritoneal  cavity, 
the  other  is  extra-peritoneal  between  the  unfolded  layers  of  the  broad 
ligament  (Fig.  103).  The  more  this  unfolding  progresses  laterally,  the 
nearer  the  extra-peritoneal  segment  of  the  tumor  approaches  the  lateral 
pelvic  wall,  or,  after  the  infundibulo-pelvic  ligament   is  unfolded,  even 
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the  iliac  fossa.  In  the  median  line  it  comes  in  contact  with  the  uterus 
(Fig.  L04),  whose  peritoneal  covering  it  may  even  displace  backwards  and 
thus  push  its  way  beneath  the  broad  Ligament  of  the  opposite  side.  The 
vessels  are  not  collected  in  a  narrow  band,  but  are  separated  from  one 
another,  and  enter  the  tumor  mainly  in  two  bundles,  the  uterine  ' 
on  the  median  side  along  the  tube,  the  spermatic  vessels  to  the  side  of 
the  linea  terminalis  (Figs.  104  to  107.) 

The  unfolding  of  the  broad  ligaments  may  also  vary  in  the  downward 
direction,  i.e.,  the  folds  of  the  ligament  may  reunite  immediately  below 
the  tumor  (Fig.  103),  so  that  only  a  few  narrow  veins  shimmer  through, 
or  the  unfolding  is  so  complete  that  the  tumor  pushes  deep  into  the 
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parametrium  and  extends  to  the  immediate  neighborhood  of  the  pampini- 
form plexus  (Fig.  105)  and  even  of  the  ureter. 

Indeed,  Olshausen  observed  a  bilateral  papillary  cystoma,  whose  extra- 
peritoneal segment  extended  between  the  rectum  and  vagina,  to  the 
neighborhood  of  the  anus.  The  relations  become  very  complicated  when 
the  outer  surface  of  the  broad  ligament,  which  has  been  stretched  by  the 
tumor,  undergoes  secondary  adhesions  to  adjacent  parts  of  the  serous  lin- 
ing of  the  pelvis  (Figs.  100,  10?).  The  proper  interpretation  of  such 
conditions  is  not  alone  difficult  during  an  operation,  but  even  on  autopsy. 

In  some  cases  one  fold  of  the  broad  ligament  is  unfolded  to  a  much 
greater  extent  than  the  other.  A  stage  is  soon  reached  in  which  the 
ligament  is  no  longer  able  to  cover  the  tumor  entirely.  If  this  occurs 
anteriorly,   the  extra-peritoneal  portion   of    the  tumor   lies  immediately 
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behind  the  muscular  layer  of  the  abdominal  walls,  and  the  point  at  which 
the  peritoneum  passes  to  the  latter  is  pushed  upwards,  even  to  the  neigh- 
borhood of  the  umbilicus.  If  the  posterior  layer  of  the  ligament  is  the 
part  which  is  mainly  unfolded,  the  tumor  extends  on  the  left  side  be- 
neath the  mesocolon  of  the  sigmoid  flexure,  on  the  right  side  beneath 
the  mesocrecum,  and  in  both  events  in  the  immediate  neighborhood  of 
the  large  iliac  vessels.  Even  the  mesentery  of  a  loop  of  small  intestines 
may  be  unfolded,  and  the  tumor,  which  is  chiefly  retro-peritoneal,  may 
extend  to  the  region  of  the  kidneys. 

At  first  the  surface  of  most  ovarian  tumors  is  perfectly  smooth.  But 
after  a  time  purely  mechanical  causes  often  give  rise  to  desquamation  of 
endothelium  and  partial  peritonitis,  which  terminates  in  more  or  less  ex- 
tensive adhesions.     These  are  sometimes  the  result  of  primary  inflamma- 
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tions  of  the  cyst  wall.  At  first  such  adhesions  are  usually  spread  out 
along  the  surface.  On  account  of  the  continued  growth  of  the  tumor, 
and  the  influence  of  respiration  or  the  movements  of  the  intestines  they 
are  often  drawn  into  membranous  bands  or  more  or  less  thick  cords.  In 
rare  cases  they  consist  entirely  of  vessels  which  course  free  through  the 
abdominal  cavity. 

Adhesions  to  the  anterior  and  lateral  abdominal  walls,  tftc  omentum 
and  intestines,  are  found  most  frequently;  next  follow  adhesions  to  the 
uterus,  bladder,  linea  terminalis,  Douglas's  sac,  mesentery,  liver  and  gall 
bladder,  diaphragm,  stomach  and  spleen.  The  surface  of  the  pedicle  may 
also  become  adherent  to  adjacent  parts,  especially  the  serous  lining  of  the 
pelvis,  also  the  small  intestines  and  vermiform  process. 

Instead  of  the  development  of  adhesions  serous  effusions  may  be.-, .me 
prominent  as  the  expression  of  the  mechanical  irritation  of  the  perito- 
neum.     Ascites  is  unusually  abundant  in -olid  and  especially  malignant 
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tumors.     Its  character  (admixture  of  blood  or  constituents  of  the  tumor) 
may  be  important  in  deciding  for  or  against  an  operation. 

Among  the  pathological  processes  in  cysts,  which  may  play  a  part 
among  the  indications  for  operation,  may  be  mentioned  hemorrhages  into 
the  cysts,  suppuration,  gangrene,  perforation,  and  torsion  of  the  pedicle. 
Some  of  these  processes,  such  as  perforation  and  torsion  of  the  pedicle, 
may  result  in  a  sort  of  spontaneous  cure.  Destruction  of  the  epithelial 
lining  and  consequent  disappearance  of  the  cysts  have  also  been  observed 
especially  at  au  advanced  age,  after  fatty  degeneration,  calcification, 
sclerotic  thickening  of  the  cvst  walls. 


Indications  and  Contea-indications  of  Ovariotomy. 

In  extremely  rare  cases  ovarian  tumors  have  no  appreciable  influence 
on  the  health,  because  they  remain  small  or  undergo  more  or  less  com- 
plete natural  recovery  by  one  of  the  above-mentioned  processes.  By  far 
the  larger  majority  of  the  tumors  very  soon  endanger  the  health  and  life 
of  the  patients  on  account  of  rapid  growth,  pressure  on  adjacent  organs, 
peritonize  processes,  ascites,  or  pathological  processes  in  the  tumor  itself. 
The  anatomical  character  of  the  growth  usually  determines  which  of  these 
sequelae  occupies  the  foreground  in  the  individual  case,  and  chiefly  lends 
to  active  interference  on  the  part  of  the  physician.  In  proliferating  cysts 
it  is  chiefly  the  rapid  growth  and  the  compression  of  adjacent  organs,  in 
solid  tumors  the  often  very  considerable  ascites,  in  dermoid  cysts  the  sup- 
puration of  the  tumor  and  the  accompanying  peritonitis. 

The  more  accurate  our  knowledge  of  the  histogenesis  of  ovarian  tumors 
has  become,  the  stronger  has  the  conviction  grown  that  the  large  majority 
of  proliferating  cysts  and  all  solid  and  semi-solid  tumors  can  be  radically 
cured  by  extirpation  alone. 

Other  operations,  such  as  puncture,  drainage,  injection  of  iodine,  are 
only  applicable  in  simple  cysts,  and  even  here  they  are  extremely  uncer- 
tain, take  up  a  good  deal  of  time,  and  are  decidedly  more  dangerous  than 
extirpation.  As  a  radical  cure  ovariotomy  is  therefore  preferable  to  all 
other  methods,  and  the  latter  need  only  be  considered  in  exceptional  cases. 

From  this  standpoint  there  can  be  a  difference  of  opinion  merely  with 
regard  to  the  proper  time  for  operation,  and  to  defining  the  limits  of 
those  cases  which  furnish  a  permanent  or  temporary  contra-indication. 
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The  opinions  of  operators  vary  considerably  with  regard  to  the  proper 
time  for  operation.  Some  advise  extirpation  as  soon  as  the  diagnosis  is 
made.  They  start  from  the  view  that  life  will  be  endangered  sooner  or 
later,  and  regard  an  early  operation  as  favorable,  because  the  tumor,  if 
small  and  free  from  adhesions,  may  be  removed  through  a  short  incision. 
The  other  extreme  is  represented  by  those  who  recommend  ovariotomy 
only  after  very  marked  symptoms  have  developed,  or  when  the  tumor,  on 
account  of  its  size,  has  given  rise  to  dangerous  disturbances  of  function. 

The  experience  of  to-day  decidedly  supports  the  early  operation,  before 
the  general  condition  is  materially  impaired  and  before  torsion  of  the 
pedicle  threatens  danger,  or  intercurrent  peritonitides  have  given  rise  to 
extensive  adhesions. 

On  the  other  hand  it  is  not  justifiable  to  disregard  entirely  the  severity 
of  the  symptoms  and  the  size  of  the  tumor  in  determining  the  time  of 
operation. 

The  technical  difficulty  and  thus,  indirectly,  the  danger  of  the  opera- 
tion, are  greater  in  small  tumors  which  are  not  yet  in  contact  with  the  an- 
terior abdominal  wall  or  do  not  float  in  a  corresponding  amount  of  ascitic 
fluid.  The  often  broad  connections  with  the  pelvic  organs  cannot  be 
sufficiently  exposed,  especially  if  the  abdominal  walls  are  tense,  while  a 
better  unfolding  of  the  broad  ligament  may  occur  after  a  time,  and  thus 
a  more  favorable  development  of  the  pedicle.  If  there  is  no  urgent  ne- 
cessity it  is  therefore  better  to  wait  until  the  tumor  reaches  the  level  of 
the  umbilicus,  and  smaller  tumors  are  only  extirpated  when  violent  pains 
or  symptoms  of  compression  of  the  pelvic  organs  compel  early  interfer- 
ence. But  the  symptoms  may  be  very  marked  even  at  the  beginning  of 
the  development  of  the  tumor,  and  may  thus  constitute  an  early  indica- 
tion for  castration. 

The  choice  of  the  time  of  operation  is  also  influenced  in  many  cases  by 
external  circumstances.  Women  who  belong  to  the  laboring  classes,  or 
girls  Avho  dread  the  suspicion  of  pregnancy,  will,  as  a  general  thing,  be 
subjected  to  an  earlier  operation  than  widows  who  are  the  sole  support  of 
little  children,  etc. 

Certain  rare  conditions  demand  immmediate  operation  in  order  to  save 
life.  These  include  hemorrhage  into  the  cyst  or  abdominal  cavity,  such 
as  occurs  after  puncture  or  torsion  of  the  pedicle;  acute  peritonitis,  sup- 
puration or  gangrene  of  the  tumor,  uraemic  symptoms  or  signs  of  intes- 
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tinal  occlusion,  attributable  to  compression  by  the  tumor  or  to  constric- 
tion by  bands  of  adhesion  or  the  twisted  pedicle. 

Acute  peritonitis,  from  the  escape  of  tumor  contents  after  spontaneous 
rupture  or  puncture,  may  place  the  patient  in  immediate  danger.  Ex- 
tirpation of  the  tumor  and  cleansing  of  the  abdominal  cavity  may  save 
the  patients,  if  the  extravasated  contents  have  not  possessed  intensely  in- 
fectious properties.  Keith  was  the  first  who  ventured  to  operate  during 
a  peritonitis  which  had  folloAved  puncture;  the  patient  recovered.  The 
propriety  of  this  indication  has  since  been  proven  by  numerous  cases. 
Peritonitis  after  torsion  of  the  pedicle  generally  runs  a  less  threat- 
ening course,  so  that,  as  a  rule,  immediate  interference  is  not  required. 
But  even  in  such  cases  the  operation  may  not  he  delayed  too  long  after 
the  cessation  of  the  first  symptoms  of  inflammation,  since  otherwise  the 
loose  adhesions  will  become  too  firm. 

The  results  of  ovariotomy  in  acute  suppuration  or  gangrene  of  the  cyst 
are  more  favorable  than  in  peritonitis.  With  the  removal  of  the  morbid 
focus,  the  fever  disappears  forthwith  in  many  cases,  or  the  sub-normal 
temperature  becomes  normal  immediately  after  the  operation.  It  is  note- 
worthy from  a  diagnostic  standpoint  that  the  physical  signs  may  change 
suddenly  after  gangrene  of  the  cysts  as  well  as  after  rupture.  The  fluid 
extravasated  into  the  abdominal  cavity  furnishes  the  signs  of  free  exuda- 
tion (dull  percussion  sound  in  the  lumbar  regions),  while  the  formation 
of  gas  in  the  cysts  may  give  rise  to  a  tympanitic  percussion  note. 

The  operation  is  contra-indicated  when  it  is  attended  with  too  great 
dangers,  which  are  entirely  disproportionate  to  the  chances  of  success. 

1.  For  example,  in  intra-ligamentary  tumors  which  are  indissolubly 
connected  with  surrounding  parts,  especially  in  the  case  of  bilateral  papil- 
lary cystomata.  Complete  extirpation  may  then  be  technically  impossi- 
ble, or  it  presents  hardly  any  prospect  of  success  on  account  of  the  large 
extent  of  the  intra-ligamentary  wound  surface  and  the  impossibility  cf 
thoroughly  checking  the  hemorrhage.  The  unfavorable  insertion  of  the 
tumor  may  usually  be  foretold  with  complete  certainty  by  an  anal  ex- 
amination. But  sometimes  we  do  not  gain  a  clear  conception  of  the 
anatomical  relations  and  the  impossibility  of  operation  until  the  abdomen 
has  been  opened.  The  modifications  of  the  operation  required  in  such 
will  be  discussed  later. 

Parietal  and  intestinal  adhesions  per  se  never  contra-indicate  an  attempt 
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at  extirpation.  On  the  other  hand  the  operation  may  be  prevented  in  the 
case  of  malignant  tumors,  by  the  fact  that  the  adhesions  are  very  exten- 
sive and  are  associated  with  great  brittleness  of  the  adherent  organs. 

2.  In  malignant  tumors  which  have  extended  to  the  peritoneum  or  ad- 
jacent organs,  or  have  given  rise  to  metastases  in  remote  organs  (stomach, 
intestines,  etc.)  Particular  attention  must  be  paid  in  this  regard  to  en- 
largement of  the  inguinal  glands  and  of  the  hypogastric  and  inferior 
lumbar  glands,  to  distinct  nodules  adjacent  to  the  main  tumor,  and  to 
the  presence  of  constituents  of  the  tumor  in  a  co-existing  ascites.  If 
dissemination  on  the  peritoneum  is  not  demonstrable,  and  the  adjacent 
lymphatic  glands  are  intact,  an  operation  is  indicated  even  in  undoubtedly 
malignant  cases,  if  the  tumor  is  freely  movable,  or  if  there  is  immediate 
danger  to  life  from  suffocation  or  uraemia,  as  the  result  of  extensive 
ascites.  If  such  tumors  are  immovable,  there  is  hardly  any  chance  of 
success,  because  the  disease  has  usually  extended  to  the  parietal  and  vis- 
ceral peritoneum.  It  must  be  remembered  that  in  not  a  few  cases  the 
malignant  character  of  the  tumor  does  not  become  apparent  until  the  op- 
eration, or  perhaps  not  until  a  microscopic  examination  of  the  preparation 
has  been  made. 

Hitherto  the  results  of  operation  in  malignant  diseases  of  the  ovary 
have  been  very  unsatisfactory.  Few  patients  survived  the  operation  more 
than  a  few  months  to  a  year.  Billroth  has  reported  a  unique  case,  in 
which  both  carcinomatous  ovaries  were  removed,  together  with  a  portion 
of  the  adherent  wall  of  the  bladder,  and  a  piece  of  small  intestine  12  cm. 
long,  and  in  which  no  relapse  had  occurred  at  the  end  of  fifteen  months. 

3.  In  acute  febrile  diseases,  which  have  no  connection  with  the  presence 
of  the  tumor;  also  in  those  chronic  general  diseases,  which,  per  se,  would 
soon  give  rise  to  a  fatal  termination,  and  in  which  a  favorable  influence 
on  the  course  of  the  disease,  or  a  marked  amelioration  of  the  symptoms, 
could  not  be  expected  from  the  removal  of  the  tumor. 

4.  The  age  of  the  patient  is  at  no  time  a  contra-indication.  Ovarian 
tumors  have  been  removed  successfully  in  children  of  three  years,  and  in 
women  of  seventy-eight  years.  Well-marked  senile  marasmus  may  form 
a  contra- indication. 

A  question  of  the  highest  practical  interest  is  the  treatment  of  ovarian 
tumors  complicated  with  pregnancy. 

The  cases  in  which  the  tumors  exercise  no  injurious  effects  on  preg- 
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nancy  and  parturition  are  not  numerous.  This  is  true  only  of  small 
tumors  and  of  those  thick-walled  cysts  of  moderate  size  which  have  re- 
mained stationary  for  years.     Such  tumors  may  he  let  alone. 

In  unilocular  cysts,  or  tumors  with  a  predominant  cyst,  relief  is  often 
afforded  by  simple  puncture,  if  the  symptoms  are  merely  the  result  of 
marked  distension  of  the  abdomen. 

On  the  other  hand,  puncture  may  be  ineffective  or  even  dangerous  in 
large  solid  or  multilocular  tumors,  and  in  those  which  possess  infectious 
contents  (dermoid  cysts,  suppurating  cysts.) 

If  dangerous  compression  of  the  abdominal  or  thoracic  viscera,  and  fever, 
occur  in  such  cases,  or  if  rupture  threatens,  we  can  only  choose  between 
the  production  of  premature  delivery  and  extirpation  of  the  tumor. 

The  former  plan  has  been  recommended  mainly  by  obstetricians,  but 
it  by  no  means  guards  against  the  dangers  which  may  result  from  the 
action  of  parturition  and  the  puerperal  state  upon  the  tumor  (hemor- 
rhage, rupture,  suppuration  of  the  tumor,  etc.).  Furthermore,  if  the  ex- 
tirpation of  the  tumor  becomes  unavoidable  at  a  later  period,  the  patient 
is  exposed  in  quick  succession  to  two  dangerous  operations,  viz.,  the  in- 
duction of  premature  delivery  and  ovariotomy.  It  is,  therefore,  best  to 
restrict  the  production  of  abortion  to  those  cases  in  which  the  tumor, 
which  is  partly  or  wholly  impacted  in  the  pelvis,  leads  us  to  apprehend 
serious  interference  with  delivery,  while  ovariotomy  is  shunned  on  account 
of  unfavorable  (intra-ligamentary)  insertion,  and  puncture  on  account  of 
the  dangerous  contents  of  the  tumor. 

Ovariotomy  has  been  performed  during  pregnancy  in  numerous  cases. 
and  these  prove  that  the  danger  of  the  operation  is  barely  increased  on 
account  of  the  existence  of  pregnancy.  The  majority  of  the  patients  carry 
the  fcetus  to  full  term.     Abortion  occurs  in  about  40  per  cent,  of  the  cases. 

During  pregnancy  conditions  develop  not  infrequently  which  require 
immediate  operation.  For  example,  rupture  of  the  tiimor  or  torsion 
of  pedicle,  events  whose  occurrence  is  favored  by  the  existence  of  preg- 
nancy. A  fatal  termination  has  been  observed  as  the  result  of  torsion  of 
the  pedicle,  peritonitis,  perforation,  and  ileus  (twisting  of  the  intestines 
around  the  pedicle). 

Spencer  "Wells  operated  successfully  in  a  case  of  rupture  during  the 
fourth  month,  Schroeder  in  a  case  of  suppuration  of  the  cyst  after  punc- 
ture, with  coincident  prolapse  of  the  gravid  uterus. 
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If  we  are  free  to  select  the  time  of  operation,  the  first  months  of  preg- 
nancy should  be  chosen,  because  at  a  later  period  the  broad  ligament  is 
unfolded  in  such  a  way,  and  is  so  full  of  dilated  veins,  that  the  treatment 
of  the  pedicle  becomes  more  difficult  and  dangerous. 

Ovariotomies  have  been  repeatedly  performed  when  the  existence  of 
pregnancy  was  unknown.  Indeed,  the  real  condition  of  affairs  has  some- 
times been  overlooked  during  the  operation,  the  pregnant  uterus  regarded 
as  a  second  diseased  ovary  and  punctured.  In  a  case  of  this  kind  Spencer 
Wells  was  compelled  to  empty  the  punctured  uterus,  because  the  foetus 
pushed  through  the  gaping  puncture  and  the  uterine  walls  were 
torn  in  the  attempt  to  replace  it.  The  foetus  was  then  removed  and  the 
uterine  wound  closed  with  a  continuous  silk  suture.  The  patient  re- 
covered. Similar  successful  cases  have  been  reported  by  Hillas,  Lambert 
and  Byford.  On  the  other  hand  a  fatal  termination  occurred  in  all  those 
cases  in  which  the  uterus  was  not  emptied  but  simply  sewed  up.  Spencer 
Wells  mentions  two  cases,  one  of  which  is  probably  the  one  published  by 
Pollock  (Med.  Times,  September  13th,  1862).  Abortion  occurred  soon 
after  the  operation,  and  death  followed  in  two  days.  Erskine  Mason  also 
reports  a  case  in  which  the  uterus  was  injured  during  perforation  through 
the  abdominal  walls;  laparotomy,  uterine  wound  sewed  with  catgut,  death 
eighteen  hours  later  after  previous  abortion.  Hence  it  seems  more  advis- 
able to  empty  the  injured  uterus,  or  even  to  remove  the  torn  organ, 
inasmuch  as  injuries  of  the  pregnant  uterus  exhibit  the  greatest  tendency 
to  tear  still  further  on  the  occurrence  of  pains,  and  the  foetus  then  passes 
into  the  abdominal  cavity. 

Preparations   for  the  Operation. — Instruments. 

If  the  operation  need  not  be  performed  on  account  of  dangerous  com- 
plication, there  is  time  for  certain  preliminary  treatment.  A  few  luke- 
warm baths  are  taken,  the  vagina  is  disinfected,  the  bowels  emptied  by 
means  of  enemata  and  laxatives,  and  diuresis  regulated.  On  the  day 
before  the  operation  a  few  doses  ((gr.  vij.)  of  bismuth,  to  which  a  little 
acetate  of  morphia,  has  been  added,  are  given  in  order  to  relieve  distension 
of  the  intestines  with  iras. 

Catarrh  of  the  respiratory  tract   requires  careful  treatment,   because 

coughing  spells  after  the  operation  may  interfere  very  materially  with  the 
Vol.  VI.— 14 
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progress  of  recovery.  In  very  marked  distension  of  the  abdomen  Spencer 
Wells  and  others  have  performed  preliminary  puncture,  in  order  to  im- 
prove respiration  and  diuresis  by  relieving  the  lungs  and  kidneys.  At 
the  same  time  this  prevent-  the  sudden  diminution  of  pressure  on  the 

abdominal  vessels,  which  might  otherwise  give  rise  to  cerebral  anaemia 
and  collapse  during  the  operation. 

The  operating  room  should  be  large,  light  and  airy,  its  temperature 
from  19  to  22°  C.  Greater  heat,  especially  if  moist,  is  very  annoying  to 
the  operator,  and  of  no  benefit  to  the  patient. 

The  instruments  used  are  a  catheter,  scalpels,  forceps  (Hegar's  push 
forceps,  Koebere's  or  IY-aivs  haemostatic  forceps)  scissors,  blunt  hooks, 
forceps  for  fixing  the  tumor,  Dechamp's  needles,  silk,  catgut,  elastic 
ligatures  of  various  sizes,  needle-holder,  needles,  sponges,  and  sponge- 
holders. 

From  the  standpoint  of  antisepsis  chief  importance  is  to  be  attached  to 
the  greatest  possible   simplicity  of  the  instrumentarium.     Complicated 


instruments  and  those  with  wooden  handles  are  to  be  avoided.  "Wood  is 
not  alone  capable  of  imbibition,  but  impure  substances  are  very  apt  to 
settle  in  the  grooves  between  the  handle  and  metal. 

All  the  instruments  mentioned  above  may  be  made  of  one  piece  or  of 
a  few  pieces  of  metal  which  are  easily  put  together.  They  may  be  nickel- 
plated  as  a  protection  against  the  action  of  disinfectant  fluids. 

Metallic  instruments  are  easily  cleaned  and  may  be  disinfected  by 
means  of  dry  heat.  In  Fig.  108  is  shown  a  spongediolder  which,  with 
the  exception  of  the  small  movable  ring,  is  made  of  a  single  piece  of 
nickel-plated  steel. 

Many  operators  use  the  knife  exclusively  in  order  to  empty  the  tumor, 
while  the  trocar  was  formerly  regarded  as  indispensable  for  this  purpose. 
The  calibre  of  some  of  them  was  so  large  that  even  thick  contents  would 
flow  through.  The  trocars  most  in  vogue  were  those  of  Thompson. 
Koeberle  (Fig.  109)  and  Spencer  Wells  (Fig.  110).  Some  were  provided 
with  hooks  or  spring  clamps  to  grasp  the  cyst  wall  and  facilitate  its  with- 
drawal.     The  clamps  formerly  employed  for  extra-peritoneal  treatment 
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of  the  pedicle  have  merely  an  historical  interest.  It  is  for  this  reason 
alone  that  we  furnish  illustrations  of  Spencer  Wells's  clamps  and  closure 
forceps  (Fig.  Ill)  and  Koeberle's  instrument  with  its  spectacle-shaped 
appendage  for  pushing  down  the  abdominal  walls  (Fig.  11:.').  Forceps 
with  broad  quadrangular  or  round  blades  are  used  to  draw  out  the  cysts. 
They  do  not  tear  the  wall,  and,  if  necessary,  may  be  employed  to  close  the 
puncture.  The  inner  surface  of  Xelaton's  forceps  (Fig.  113)  has,  in 
addition  to  transverse  ridges,  short  spikes  on  one  blade  which  fit  into 
corresponding  openings  in  the  other  blade.     Other  forceps  are  simply 


ridged  upon  the  inner  surface.  Koeberle's  adjustable  hook  forceps  (Fig. 
114)  or  Pean's  massive  instrument  (vide  Myomotomy)  are  better  adapted 
for  firm  tumors. 

Some  operators  employ  special  clamps  with  broad  surfaces  of  compres- 
sion (cautery  clamps)  for  cauterizing  the  pedicle.  These  are  lined  on 
the  side  nearest  the  abdominal  walls  with  a  poor  conductor  of  heat,  snch 
as  ivory  (Baker  Brown,  Fig.  115)  or  soapstone.  On  the  opposite  side  the 
Baker  Brown  clamp  has  a  raised  notch  along  which  the  cautery  is  intro- 
duced.  This  somewhat  massive  instrument  may  easily  be  made  of  smaller 
dimensions. 
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Any  narrow,  sufficiently  long  and  high  table,  upon  which  the  patient 
lies  extended,  may  serve  as  an  operating  table.  The  operator  and  assist- 
ants then  stand  opposite  one  another.  Koeberle  operates  upon  the  bed 
in  which  the  patient  remains,  but  this  is  less  desirable,  as  uncleanliness 
cannot  be  entirely  avoided. 

Hegar  employs  the  operating  table  shown  on  page  9.  The  patient  is 
drawn  down  until  the  pelvis  reaches  the  lower  end,  while  the  separated 


legs  are  wrapped  in  woolen  cloths  and  fastened  in  the  grooves  set  apart 
for  them.  The  trunk  may  be  more  or  less  elevated,  according  to  the 
depth  of  the  respirations  and  the  vigor  of  the  heart's  action. 

If  the  operating  room  is  not  lighted  from  above,  the  lower  end  of  the 
table  is  placed  in  such  a  way  that  the  light  from  the  window  enters  to 
the  right  of  the  operator. 

Two  or  three  assistants  are  required.  One  stands  at  the  patient's  head 
and  administers  the  anaesthetic.  A  second  assists  the  operator  in  expos- 
ing and  cleaning  the  field  of  operation,  in  ligaturing,  and  in  keeping  back 
the  intestines.  In  complicated  operations  a  third  assistant  may  be 
employed  in  lifting  up  and  steadying  ;l  heavy  tumor,  and  in  holding  instru- 
ments. The  chief  assistant  stands  opposite  to  the  operator  or  to  the  left 
of  the  patient  (Fig.  2.) 

One  nurse  attends  to  the  handing  and  cleansing  of   the   sponges  and 
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changing  tin  water,  another  threads  the  needles.  All  the  instruments 
which  are  to  ho  used  during  the  operation  are  well  cleaned  and  disin- 
fected the  night  before,  placed  in  a  Koch  sterilizing  chamber,  and  heated 
to  140°  by  means  of  a  gas  jet.  They  are  not  removed  until  immediately 
before  the  operation  and  are  then  placed  in  shallow  porcelain  dishes  fdled 
with  a  2\  per  cent,  solution  of  carbolic  acid.  These  are  placed  to  the  right 
of  the  operator,  so  that  they  can  be  readily  removed  and  replaced.  In 
addition,  vessels  containing  disinfectant  fluids  for  cleansing  the  hands  are 
kept  at  the  disposal  of  the  operator  and  assistants. 

The  silk  is  rolled  on  glass  cylinders,  and  kept  in  a  glass  case  which  is 
filled  with  a  disinfectant  fluid,  for  example:  1:1000  of  corrosive  subli- 


mate. Each  series  of  threads  is  drawn  out  through  a  special  groove 
(Fig.  116)  immediately  before  it  is  used.  The  sponges  are  kept  in 
a  solution  of  carbolic  acid  (1-1^:100)  or  corrosive  sublimate  (1:5000- 
10,000). 

The  patient  is  dressed  for  the  operation  in  clean  stockings,  chemise  and 
flannel  jacket;  the  two  latter  are  rolled  up  and  covered  with  india-rubber 
cloth  to  prevent  wetting. 

The  choice  of  anaesthetics  is  important.  As  a  rule,  we  employ  chlo- 
roform. Spencer  Wells  extols  bichloride  of  methylene,  because  it  is  less 
apt  to  produce  vomiting.  We  were  unable  to  verify  this  statement,  and 
believe  that  much  depends  upon  the  mode  of  administration  of  the  remedy. 
When  profound  narcosis  was  quietly  induced,  we  were  rarely  disturbed 
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by  the  protrusion  of  loops  of  intestines,  etc.  Ether  has  given  very  satis- 
factory  results  in  exhausted  individuals  with  weak  heart's  action  but 
normal  respiratory  organs.  In  such  cases  chloroform  is  apt  to  cause 
syncope.  The  very  disagreeable  effect  upon  the  operator  and  assistants 
is  an  obstacle  to  the  regular  administration  of  ether. 

In  order  to  prevent  vomiting  the  last  meal  prior  to  the  operation  (1  to  "2 
hours)  should  consist  merely  of  a  cup  of  cafe  noir.  Beginning  narcosis 
may  be  utilized  for  the  final  preparations — soaping  and  disinfecting  the 
abdominal  Avails,  shaving  the  mons  veneris,  antiseptic  irrigation  of  the 
vagina,  catheterization.  The  anaesthesia  must  be  profound  in  order  to 
prevent,  by  complete  elimination  of  abdominal  pressure,  protrusion  of 
the  intestines. 

Opening  the  Abdominal  Cavity. 

It  is  best  to  open  the  abdominal  cavity  in  the  linea  alba,  as  no  impor- 
tant vessels  can  be  wounded  here,  no  muscle  sheaths  opened,  and  equally 
free  access  can  be  obtained  on  either  side.  In  a  second  laparotomy  on 
the  same  patient  the  incision  is  made  2  to  3  cm.  from  the  first,  and 
parallel  with  it,  on  the  side  of  the  diseased  ovary.1 

The  following  layers  must  be  incised  in  the  linea  alba:  skin,  sub- 
cutaneous cellular  and  adipose  tissue,  the  linea  alba,  i.e.,  the  united 
aponeuroses  of  all  the  broad  abdominal  muscles,  the  fascia  transversa  with 
its  cellulo-fatty  prae-peritoneal  tissue,  peritoneum.  The  obliterated 
urachus  is  sometimes  found  in  the  median  line  but  is  readily  pushed  to 
one  side.  But  its  obliteration  is  not  always  complete.  Spencer  Wells 
found  u ratio  concretions  in  the  canal  (which  was  closed  at  both  ends), 
and  Pernice  even  observed  open  communication  with  the  bladder." 

The  thickness  of  the  abdominal  walls  in  the  linea  alba  varies  very  con- 
siderably. In  very  large  tumors  it  is  occasionally  as  thin  as  a  membrane, 
in  very  obese  individuals  or  if  there  is  considerable  oedema  it  maybe  more 

1  Store r  makes  an  incision  through  the  rectus,  parallel  to  the  linea  alba,  be- 
cause  he  believes  thai  the  muscle  is  better  adapted  to  union  by  first  intention 
than  the  linea  alba.  Other  methods  of  incision  possess  merely  an  historical  in- 
terest. 

8  Deutsch  Med.  Wschr.,  46,  1878.  On  the  seventh  day  after  the  simple  opera- 
tion urine  began  to  trickle  from  an  extremely  fine  fistulous  opening  alongside  the 
pedicle,  which  was  fastened  extraperitoneal. 
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than  6  cm.  thick.  The  skin  between  the  umbilicus  and  symphysis  is 
thicker  and  firmer  than  that  between  the  umbilicus  and  ensiform  process. 
At  the  umbilical  ring  it  is  firmly  held  by  connective  tissue  which  is 
destitute  of  fat.  If  the  incision  is  made  through  the  rectus  the  other 
layers  present  are:  the  sheath  of  the  rectus,  composed  of  the  aponeuroses 
of  the  external  and  internal  oblique  and  transverse  muscles,  and  the  rectus 
itself.  The  blood-vessels  of  the  anterior  abdominal  wall  are  derived  from 
the  superior  epigastric,  a  branch  of  the  internal  mammary,  and  the  in- 
ferior epigastric,  a  branch  of  the  crural.  They  usually  anastomose  in  the 
median  line  b}?  fine  branches.  An  abundance  of  vessels  in  the  line  of 
incision  almost  always  indicates  recent  peritonitis  or  malignancy  of  the 
tumor;  but  the  veins  may  also  be  very  large  as  the  result  of  simple  stasis. 
When  the  abdomen  is  tense,  the  first  incision  is  made  free  through 
the  skin  and  subcutaneous  tissue.  "When  the  abdominal  walls  are  very 
flabby,  as,  for  example,  after  puncture,  they  may  be  lifted  into  a  fold, 
the  latter  incised  at  its  base  and  the  incision  then  followed  upwards. 
Large  veins  are  avoided  by  turning  a  little  to  one  side.  Transverse  vessels 
receive  a  double  ligature  before  being  cut.  Special  attention  must  be 
paid  to  large  veins  in  the  umbilical  region,  as  they  communicate  occasion- 
ally with  an  unobl iterated  umbilical  vein.  Small  arteries  are  provisionally 
seized  with  forcejos,  and  twisted  or  ligatured.  Every  notable  hemorrhage 
must  be  checked  completely  before  opening  the  abdominal  cavity. 

If  the  recti  are  in  close  apposition,  or  the  linea  alba  does  not  correspond 
exactly  to  the  median  line,  the  sheath  of  the  rectus  will  be  opened  despite 
all  precautions.  If  we  are  unable  to  find  the  inner  border  of  the  muscle 
quickly  and  to  draw  it  to  the  outside,  further  traction  and  contusion  of 
the  edges  of  the  wound  should  be  avoided,  and  an  incision  should  be 
made  through  the  rectus  parallel  to  the  course  of  its  fibres. 

A  free  incision  may  be  made  through  the  linea  alba,  but  afterwards  it 
is  advisable,  at  least  for  the  beginner,  to  make  the  dissection  by  layers. 
As  soon  as  the  peritoneum,  after  incision  through  the  occasionally  very 
fat  prre-peritoneal  coimective  tissue,  is  exposed,  it  is  raised  between  two 
forceps  or  with  Spencer  Wells's  hook  (Fig.  117),  and  a  small  incision  is 
made.  The  opening  is  then  enlarged  with  the  scissors  or  knife  until  two 
fingers  can  be  introduced.  With  these  the  non-separated  tissues  are 
lifted  up  from  the  tumor  and  a  free  incision  made  through  them  equal  in 
length  to  the  cutaneous  incision. 
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It  is  not  always  easy  to  recognize  the  layers  which  have  been  cut.  For 
example,  we  may  think  that  the  peritoneum  has  been  opened  because  the 
prse-peritoneal  cellular  tissue,  which  is  loosely  connected  with  surround- 
ing parts,  looks  like  the  omentum,  or  because  the  peritoneum,  being  dis- 
tended by  ascitic  fluid,  protrudes  like  a  thin  walled  cyst.  When  there 
are  extensive  adhesions  the  peritoneum  is  apt  to  be  regarded  as  the  cyst 
wall  and  is  often  separated  from  the  transverse  fascia  and  muscular  layer 
of  the  abdominal  walls.  As  soon  as  the  mistake  is  recognized,  a  deeper 
incision  should  be  made,  or  the  incision  prolonged  beyond  the  boundaries 
of  adhesion.     On  the  other  hand  the  adherent  tumor  may  be  opened 


because  it  is  mistaken  for  the  peritoneum.  It  is  especially  difficult  to 
recognize  the  peritoneum  when  it  has  been  very  much  thickened  by 
chronic  inflammation.  Indeed  there  are  cases  in  which,  even  after  the 
peritoneum  has  been  incised  and  a  large  amount  of  fluid  has  escaped,  it 
is  difficult  to  decide  whether  we  have  opened  an  encapsulated  peritoneal 
exudation  or  a  cyst  which  is  adherent  on  all  sides. 

After  the  peritoneum  has  been  opened,  the  tumor,  if  it  is  not  sur- 
rounded by  adherent  portions  of  the  intestine  or  omentum,  appears  as  a 
bluish  translucent  body,  of  a  silky  sheen,  which  moves  synchronously 
with  respiration.  A  few  drops  of  ascitic  fluid  almost  always  escape  after 
opening  the  peritoneal  cavity. 

The  necessary  length  of  the  incision  cannot  always  be  determined  before 
the  operation.  In  unilocular  cysts,  or  if  there  is  a  predominant  main  cyst, 
an  incision  a  hand's  breadth  in  length,  extending  from  below  the  umbilicus 
to  2  cm.  above  the  symphysis,  will  often  suffice. 

Multilocular  tumors,  those  which  are  solid  in  the  main,  and  adhesions. 
often  necessitate  considerable  enlargement  of  the  incision  upwards.  Tin' 
prolongation  passes  to  the  left  of  the  umbilicus,  in  order  to  avoid  injury 
to  an  open  umbilical  vein  in  the  round  ligament  of  the  liver.1 

As  the  length  of  the  abdominal  incision  per  se  does  not  alTeet  the  danger 

1  In  cases  of  umbilical  hernia  the  incision  is  made  directly  through  the  umbili- 
cal opening-,  and  after  excision  of  tbe  protruding  peritoneal  sac,  radical  cure  is  at- 
tempted by  careful  sutures. 
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of  the  operation,  it  should  he  made  sufficiently  long  in  each  case  to 
permit  complete  exposure  of  the  field  of  operation  aud  rapid  removal  of 
the  tumor. 

Puncture,  Diminution  in  the  Size  of  tith  Tumor,  Separation 
or  Adhesions,  Removal  of  the  Tumor 

If  the  exposed  tumor  contains  cystic  cavities,  a  knife  is  introduced  or 
one  of  the  ahove-mentioned  trocars,  whose  rubber  tube  passes  into  a 
vessel  placed  beneath  the  operating  table.  If  a  large  cyst  has  been  entered 
the  size  of  the  tumor  rapidly  diminishes,  and  an  assistant  presses  the 
abdominal  walls,  with  the  palms  of  his  hands,  against  the  collapsing 
tumor,  in  order  to  prevent  the  protrusion  of  intestines  or  the  entrance 
of  the  contents  of  the  cysts  into  the  abdominal  cavity.  To  prevent 
the  latter  accident  the  puncture  must  also  be  watched,  and,  if  neces- 
sary, sponges  or  cloths  applied  to  its  vicinity.1  Puncture  greatly  facili- 
tates the  further  withdrawal  of  the  tumor.  If  the  cyst  contents  escape 
freely,  and  the  tumor  is  not  adherent,  it  is  readily  drawn  out  of  the 
abdominal  cavity  with  the  aid  of  forceps. 

A  number  of  cysts  must  not  infrequently  be  punctured  in  order  to 
produce  sufficient  diminution  in  the  size  of  the  growth.  Tumors  contain- 
ing small  honeycombdike  cavities  or  very  tough  fluid,  are  divided 
by  a  long  incision,  the  hand  is  then  introduced  and  tears  through  the 
partitions  between  the  individual  cysts,  and  removes  the  colloid  contents. 

Solid  tumors  require  a  longer  incision.  Attempts  to  destroy  the  tumor 
with  the  hand,  or  to  diminish  its  size  by  the  excision  of  wedge-shaped 
pieces,  render  the  operation  unclean  and  give  rise  to  considerable  losses 
of  blood.     They  are  entirely  unnecessary. 

In  the  majority  of  cases  adhesions  must  be  separated  before  the  tumor 
is  removed.  Whenever  possible  this  should  be  done  with  the  aid  of  the 
sense  of  sight.  To  pass  the  hand, 'before  puncture,  between  the  tumor 
and  abdominal  walls,  and  to  separate  extensive  adhesions  with  more  or 
less  force,  is  entirely  wrong.     We  are  then  apt  to  wound  large  vessels, 

1  Pean  employs  for  the  emptying  of  the  tumor  a  simple  trocar  whose  long  rub- 
ber tube  is  connected  with  an  air-pump  at  some  distance  from  the  operating" table. 
By  means  of  vigorous  aspiration  the  contents  of  the  tumor  are  removed  without 
soiling  the  field  of  operation  in  the  least. 
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from  which  blood  often  escapes  unnoticed  into  the  deepest  parts  of  the 
peritoneal  cavity.  If  the  tumor  is  adherent  in  the  immediate  vicinity  of 
the  abdominal  wound,  we  should  at  first  separate  the  adhesions  only  to 
an  extent  which  will  permit  us  to  grasp  the  wall  of  the  sac  after  puncture, 
and  to  see  distinctly,  by  throwing  back  the  abdominal  walls,  any  hemor- 
rhage which  may  occur.  Further  adhesions  are  only  torn  after  puncture, 
after  which  the  tumor  can  usually  be  drawn  gradually  into  the  wound. 

Recent  broad  adhesions  to  the  abdominal  walls  often  yield  to  moderate 
traction,  or  the  innumerable  thin  threads  are  separated  with  the  handle 
of  the  scalpel  or  by  stroking  movements  of  the  tips  of  the  extended 
fingers.  The  nipping  and  crushing  of  band-like  adhesions  has  also  been 
recently  recommended.  Very  firm  and  old  adhesions  are  cut  with  the 
scissors  or  knife,  and  the  bleeding  vessels  must  be  tied  or  acupressure  per- 
formed. If  there  are  circumscribed  firm  adhesions  Pean  cuts  the  pre- 
viously loosened  cyst  wall  free  from  the  abdominal  walls,  and  subsequently 
loosens  the  part  which  has  remained  in  situ.  Very  vascular  band-like  adhe- 
sions may  be  grasped  in  a  cautery  clamp,  and  the  Pacquelin  cautery  applied. 

Omental  adhesions  are  found  generally  on  the  anterior,  more  rarely  on 
the  lateral  or  posterior  wall  of  the  tumor.  The  abundance  of  large 
vessels,  particularly  veins,  in  the  omentum,  necessitates  great  care  in 
hasmostasis.  Every  bleeding  place  must  be  protected  by  fine  silk  or  cat- 
gut sutures,  which  are  cut  off  short.  Thick  bands  are  cut  after  having 
received  a  double  ligature  or  they  are  cauterized  through.  If  the  omen- 
tum is  adherent  over  a  large  surface  of  the  tumor  we  should  not  delay 
the  operation  by  slow  separation  of  the  adhesions  and  numerous  ligatures, 
but  grasp  the  adhesions  in  one  or  more  ligatures  en  masse,  cut  through 
in  front  of  the  ligatures,  and  leave  the  adherent  parts  upon  the  tumor. 
Contused  and  hemorrhagic  portions  of  the  omentum  to  which,  after 
slow  separation,  an  excessive  number  of  ligatures  are  applied,  should  not 
be  replaced  in  the  abdominal  cavity  but  should  be  cut  off,  after  the  appli- 
cation of  a  few  ligatures  en  masse.  Even  the  entire  omentum  has  been 
removed  in  this  way  without  injury  to  the  patient.  All  parts  of  the 
omentum,  which  have  remained  outside  of  the  abdomen  for  a  long  time, 
must  be  thoroughly  disinfected  by  washing  with  antiseptic  fluids  prior  to 
their  reposition.  The  provisional  or  permanent  attachment  of  separated 
portions  of  the  omentum  to  the  abdominal  wound  has  been  entirely 
abandoned. 
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Not  until  tin'  tumor  is  withdrawn  do  adhesions  to  the  intestines  (on 
its  lateral,  upper  and  posterior  wall)  become  visible.  Very  recent  ad- 
hesions may  be  separated  by  blunt  instruments  or  traction,  but  cutting 
instruments  must  be  employed  more  frequently  than  with  other  forms  of 
adhesions.  The  instruments  are  constantly  held  close  to  the  tumor,  and 
it  is  much  better  to  leave  a  piece  of  the  cyst  wall  upon  the  intestine  than 
to  expose  the  latter  to  injury.  But  the  epithelium  of  the  wall  of  the 
cyst,  which  is  capable  of  proliferation,  must  be  scraped  olf  or  destroyed 
by  cauterization.  Olshausen  makes  an  incision  around  the  point  of 
insertion  of  such  firm  intestinal  adhesions  and  then  separates  the  outer 
lamella  of  the  cyst  wall,  which  is  left  upon  the  intestine,  from  the  inner 
lamella.  These  remnants  of  the  tumor,  which  are  left  on  the  intestine, 
may  also  be  rendered  innocuous  by  ligatures  (Martin). 

Superficial  rupture  of  the  brittle,  congested  serous  layer  of  the  intes- 
tines can  not  be  prevented  in  all  cases  despite  every  precaution,  and  these 
wounds  bleed  with  extreme  obstinacy. 

If  the  rupture  is  very  small  we  should  endeavor  to  raise  the  parts 
around  the  bleeding  spot  with  a  pair  of  forceps,  and  to  apply  a  ligature 
around  it.  Otherwise  the  raw  surface,  after  being  folded  in,  is  stitched 
together  with  the  finest  needle  and  silk  thread,  so  that  serous  membrane 
is  in  contact  with  serous  membrane. 

It  is  sometimes  extremely  difficult  to  recognize  the  boundaries  of  the 
intestines,  when  these  are  collapsed  or  have  become  anaemic  and  pale  from 
stretching  during  their  removal.  On  the  other  hand,  folds  of  the  broad 
ligament,  the  tubes,  banddike  adhesions,  even  a  broad  membranous 
pedicle,  may  be  mistaken  for  intestine.  Unpleasant  mistakes  may  be 
avoided  by  proceeding  slowly  and  systematically,  by  drawing  out  doubtful 
structures  or  by  following  them  with  the  finger  inserted  into  the  abdo- 
minal cavity,  until  their  insertion  or  connection  with  other  organs  has 
been  recognized. 

Penetrating  wounds  of  the  intestines  must  be  closed  with  sutures.  In 
very  extensive  and  firm  adhesions  resection  of  the  adherent  intestine  may 
be  taken  into  consideration,  particularly  if  the  intestinal  wall  itself  is 
degenerated. 

An  adherent  vermiform  process  may  be  ligatured  en  masse  and  cut  off 
(Martin). 

The  same  principles  hold  good,  in  general,  with  regard  to  the  separa- 
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tion  of  adhesions  to  the  liver,  gall  bladder,  diaphragm,  stomach  and 
spleen.  The  difficulty  of  access  to  these  parts  renders  necessary  a  con- 
siderable prolongation  of  the  abdominal  incision  in  order  to  make  the 
adhesions  visible,  and  to  avoid,  particularly  with  regard  to  the  gall  bladder 
and  spleen,  the  dangerous  results  of  rupture  of  these  organs. 

As  a  rule,  considerable  difficulty  is  engendered  by  pelvic  adhesions  to 
the  bladder,  uterus,  the  floor  of  Douglas's  cut  cle  sac,  iliac  fossa,  mesentery 
of  the  sigmoid  flexure.  As  these  adhesions  are  the  oldest  they  are  charac- 
terized by  great  firmness  and  vascularity,  and  are  not  infrequently  very 
extensive.  It  is  therefore  rarely  possible  to  separate  them  by  the  intro- 
duction of  the  hand,  and  this  can  be  effected  by  moderate  traction  in 
exceptional  cases  alone.  Stronger  traction  is  apt  to  tear  the  tumor, 
Madder,  rectum,  ureters,  or  even  the  large  pelvic  veins.  Hemorrhages 
are  then  produced  which  can  only  be  checked  by  acupressure  or  suture 
of  the  wound  surfaces  which  have  been  produced.  On  the  other  hand  it 
is  also  difficult  to  separate  these  adhesions  with  cutting  instruments,  as 
they  cannot  be  drawn  sufficiently  into  the  abdominal  wound.  Nussbaum 
succeeded  in  one  case  by  passing  the  hand  into  the  cyst,  which  had  been 
laid  open,  and  raising  the  wall  into  a  fold  at  one  point.  This  was  first 
done  in  the  region  of  the  sacral  promontory.  By  traction  on  this  fold  he 
gradually  succeeded  in  pulling  the  inverted  cyst  away  from  its  adhesions 
to  the  pelvis,  fossae  ilei  and  the  posterior  abdominal  wall.  But  operators 
have  been  repeatedly  compelled,  on  account  of  very  firm  and  extensive 
pelvic  adhesions,  to  discont.nue  the  operation,  or  at  least  to  leave  a  con- 
siderable portion  of  the  tumor  in  the  pelvis.  Many  of  these  cases  were 
probably  confounded  with  intra-ligamentary  development. 

The  haemostatic  methods  used  in  the  separation  of  adhesions  have  been 
described  in  great  part  in  the  previous  paragraphs.  Larger  vessels  are 
treated  by  isolated  ligatures,  prolonged  compression  with  forceps  (Pean, 
Koeberle),  acupressure,  ligature  en  masse.  Capillary  surface  hemor- 
rhages from  the  abdominal  walls  often  cease  spontaneously  after  the  latter 
are  retracted,  or  prolonged  compression  with  a  sponge  or  soft  cotton  cloth 
may  be  sufficient.  If  this  proves  unsuccessful,  the  actual  cautery  often  pro- 
duces very  good  results.  It  may  be  used  without  fear  upon  the  abdominal 
walls,  uterus  and  omentum.  Indeed  w<>  have  even  applied  the  Pacquelin 
cautery  (with  feeble  heat)  to  the  intestines  and  bladder,  allowing  it  to  ad 
merely  by  radiation.  We  have  never  Keen  able  to  make  up  our  mind  to 
apply  dilute  liquor  ferri  or  oil  of  turpentine  (Martin). 
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More  marked  surface  hemorrhages  from  the  parietal  peritoneum  may 

I hecked   by  acupressure  or  by  passing  the  needles  from  the  outside 

through  the  entire  thickness  of  the  abdominal  walls  around  the  bleeding 
spot,  the  ligatures  being  tied  upon  the  abdominal  walls  over  a  piece  of 
rubber  tube.  Martin  surrounds  such  bleeding  surfaces  with  a  thread  on 
four  sides,  so  that  when  the  thread  is  tied,  the  enclosed  tissue  projects 
like  a  button  towards  the  peritoneal  cavity.  If  obstinately  bleeding  sur- 
faces are  situated  near  the  abdominal  wound,  they  may  be  brought  into 
close  contact,  in  stitching  the  abdominal  wound,  by  enclosing  a  larger 
part  of  the  peritoneum,  and  thus  excluding  the  bleeding  surface  from  the 
peritoneal  cavity. 

In  very  extensive  and  vascular  adhesions  the  complete  checking  of  ca- 
pillary hemorrhage  may  be  impossible,  and  we  are  then  reduced  to  the 
alternative  of  a  firm  compress  or  drainage. 

Hemorrhages  from  the  wall  of  the  tumor  require  special  measures,  such 
as  the  application  of  forceps,  acupressure,  ligature  en  masse,  only  when 
they  are  very  profuse,  and  we  are  unable  to  reach  the  vessels  of  the  pedi- 
cle with  sufficient  rapidity. 

The  removal  of  the  tumor  is  impeded  very  much  by  brittleness  of  its 
walls,  such  as  is  observed  in  very  thin-walled  and  particularly  in  in- 
flamed cystomata.  The  wall  of  the  sac  ruptures  wherever  grasped,  and 
the  escaping  contents  flow  over  the  field  of  operation.  On  further  with- 
drawal some  shreds  of  the  cyst  wall  are  apt  to  remain  behind  and  escape 
our  notice.  If  hemorrhage  takes  place  at  the  same  time  from  the  torn 
wall  or  the  surfaces  of  adhesion,  we  soon  lose  sight  of  the  boundaries  of 
the  tumor  and  the  proper  performance  of  the  operation  seems  impossi- 
ble. But  even  in  such  an  event,  much  can  be  done  by  a  quiet,  methodi- 
cal procedure.  Strong  traction  should  be  avoided.  The  adhesions  should 
be  separated  exclusively  by  blunt  instruments,  the  abdominal  walls  being 
everted;  every  part  that  is  torn  off  is  removed  at  once  with  blunt  for- 
ceps, the  outflowing  contents  are  rapidly  removed  with  large  sponges, 
and  no  further  steps  are  taken  until  the  bleeding  vessels  are  secured. 
But  if  we  recognize,  at  the  beginning  of  the  operation,  the  impossibility 
of  removing  the  adherent  tumor  without  numerous  ruptures  of  its  wall, 
and  still  more  if  the  contents  are  infectious,  it  may  be  better  to  stitch 
the  sac  to  the  abdominal  wound  than  to  complete  the  extirpation  of  the 
tumor.     Xot  alone  the  sac  wall,  but  the  entire  mass  of  a  solid  tumor  may 
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be  so  brittle,  that  it  tears  in  two  when  withdrawn  through  the  abdominal 
wound.  This  occurs  particularly  in  malignant  tumors,  in  benign  tumors 
only  after  torsion  of  the  pedicle.  The  consequent  hemorrhage  can  only 
be  checked  by  ligature  of  the  pedicle. 

As  soon  as  the  tumor,  which  has  been  diminished  in  size  and  separated 
from  its  adhesions,  passes  out  of  the  abdominal  cavity  under  the  traction 
of  the  forceps,  it  is  held  without  traction  above  the  wound  or  is  placed 
on  one  side,  until  the  pedicle  has  been  treated.  At  the  same  time  the 
abdominal  walls,  immediately  behind  the  tumor,  must  be  pushed  into  a 
fold  in  order  to  prevent  protrusion  of  the  intestines.  The  assistant  may 
also  effect  the  same  object  by  placing  both  middle  fingers  within  the 
wound,  while  the  thumb  and  index  fingers  press  its  edges  together. 

Treatment   of   the  Pedicle   or   the  Pelvic   Connection   of  the 

Tumor. 

Formerly  there  wrere  two  principal  methods  of  treatment  of  the  pedi- 
cle: 

1.  The  extra-peritoneal  method;  the  ligated  pedicle  was  drawn  out 
and  fastened  in  the  abdominal  wound. 

2.  The  intra-peritoneal  method;  the  abdominal  wound  is  entirely 
closed  and  the  pedicle  remains  in  the  abdominal  cavity. 

The  latter  method  possesses  so  many  advantages,  that  at  present  it  is 
regarded  as  the  only  justifiable  one.  The  former  will  be  mentioned 
merely  on  account  of  its  historical  interest.  Until  recently  we  were  en- 
tirely ignorant  as  to  what  becomes  of  the  ligated  portion  of  the  pedicle 
and  its  raw  surface  and  the  ligatures,  and  in  what  manner  they  act  upon 
the  peritoneum.  These  questions  have  been  answered  by  the  experiments 
of  Masslowsky,  Spiegelberg  and  Waldever  on  animals.  Their  results  have 
since  been  verified  on  numerous  occasions  by  clinical  experience  and  post- 
mortem examinations. 

If  the  silk  sutures  are  entirely  aseptic,  they  are  rapidly  encapsulated  in 
new-formed  connective  tissue,  by  the  union  of  lateral  ridges.  The  cut 
surface  of  the  pedicle  is  only  free  for  a  short  time,  but  soon  becomes  ad- 
herent to  adjacent  viscera  or  the  pelvic  peritoneum.  As  a  rule,  necrosis 
of  the  ligated  part  does  not  ensue  because  the  vascular  connections,  which 
form  between  the  lateral  ridges,  and  between   the  cut  surface  and  ad ja- 
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cent  organs,  (perhaps,  also,  imbibition  from  the  surrounding  peritonea] 
serum,)  suffice  to  secure  the  minimum  of  \  itality.  After  a  time,  however, 
the  ligated  portion  shrivels  on  account  of  the  insufficient  nutrition,  and 
may  be  completely  absorbed.  This  is  no  longer  astonishing  in  view  of 
our  knowledge  of  the  absorption  of  large  foreign  bodies  in  the  abdominal 
cavity  of  animals.1 

In  autopsies  made  one  or  more  years  after  ovariotomy,  either  nothing 
was  found  of  the  pedicle  and  ligatures,  or  the  latter  were  found  in  knots, 
as  large  as  a  millet  seed,  and  covered  with  smooth  peritoneum. 

The  material  of  the  ligatures  is  encapsulated  or  finally  disappears  en- 
tirely. The  absorption  of  catgut  in  the  abdominal  cavity  has  been  di- 
rectly demonstrated.  Linen  and  silk  threads  last  longer,  but,  according 
to  the  experiments  of  R.  "Wagner,  Burdach  and  Middeldorpf,  "these 
are  gradually  loosened  by  the  entrance  of  young  cells  into  their  knots, 
finally  they  are  defibrillated  and  the  fibres  entirely  separated.*'  It  is 
very  probable  that  in  this  way,  through  the  agency  of  the  white  blood 
globules,  silk  and  linen  sutures  are  also  entirely  absorbed.  But  there 
are  also  other  possibilities  as  regards  the  disappearance  of  the  ligatures. 

The  terminations  are  entirely  different  when  the  ligated  portion  is 
infected  during  the  operation,  or  the  ligature  material  was  not  entirely 
aseptic.  The  results  depend  upon  the  quantity  and  quality  of  the  infec- 
tious germs.  If  the  ligated  portion  was  infected  with  septic  matters,  a 
diffuse  peritonitis  rapidly  develops;  this  also  happens,  when  it  becomes 
gangrenous  on  account  of  the  action  of  decomposition-producers.  If  the 
ligated  portion  or  the  ligature  material  come  in  contact  with  suppuration- 
producers  (  in  small  amount),  a  circumscribed  peritonitis  will  develop,  and 
the  entire  process  will  be  encapsulated  by  adhesions.  The  ligature  and 
ligated  portion  are  situated  within  a  closed  pus  cavity,  which  ruptures  in 
various  directions,  and  may  discharge  not  alone  the  ligatures,  but  also  the 
ligated  portion  of  the  pedicle  and  even  large  shreds  of  the  broad  ligament. 
The  formation  of  an  abscess  around  the  ligated  portion  of  the  pedicle 
sometimes  does  not  take  place  until  after  the  lapse  of  years. 

In    its   present   state   of   perfection    the    ligature   is   entirely  reliable 

1  Hegar  observed  the  absorption  of  pieces  of  muscle,  Czerny  the  absorption  of 
even  fresh  pieces  of  cancer  in  the  abdominal  cavity  of  dogs  within  a  few  weeks. 
Ziegler  demonstrated  this  with  regard  to  small  pieces  of  bone,  Tillmanns  with 
regard  to  pieces  of  liver,  spleen,  kidneys,  and  lungs. 


OPERATIONS    ON"    THE  OVARIES.  225 

in  every  form  of  pedicle.  The  danger  of  internal  hemorrhage  from 
premature  slipping  of  the  ligatures  is  almost  entirely  eliminated  by 
the  perfected  technique.  Internal  incarceration  of  the  intestine  can 
hardly  be  attributable  to  this  method.  Tetanus  was  observed  much  less 
frequently  than  after  extra  peritoneal  treatment  of  the  pedicle. 

Circumscribed  suppurations  around  the  ligated  portion  have  become 
quite  rare  since  the  production  of  aseptic  ligature  material,  and  the  thor- 
ough disinfection  of  the  pedicle.  This  removes  the  only  disadvantage, 
which  formerly  was  erroneously  attributed  to  the  method  itself. 

Keith  and  others  have  obtained  exceedingly  favorable  results  from  cau- 
terization of  the  pedicle.  The  main  part  of  the  eschar  produced  by  cautery 
is  rapidly  absorbed.  Thus.,  in  a  patient  who  died  of  tetanus  eight  days 
after  the  operation,  Kaltenbach  found,  at  the  site  of  cautery,  a  smooth, 
firm  parietal  adhesion  and  a  few  particles  of  animal  charcoal;  no  trace  of 
peritonitis,  Heppner  found  a  few  particles  of  charcoal  near  the  pedicle 
after  the  lapse  of  two  years. 

The  immunity  of  the  peritoneum  against  the  cautery  eschar  is  greater 
than  against  the  ligated  pedicle;  circumscribed  suppuration  hardly  ever 
occurs  around  the  cauterized  pedicle.  It  is  characteristic  of  the  action  of 
the  cauterization,  that  this  was  the  first  of  all  intra-peritoneal  methods 
to  furnish  good  results,  even  before  the  introduction  of  antisepsis.  This 
is  simply  owing  to  the  fact  that  the  cautery  itself  acts  antiseptically,  in- 
asmuch as  it  destroys  all  infectious  germs  upon  and  in  the  ligated  por- 
tion. At  the  same  time  the  strong  compression  within  the  cautery  clamp, 
presses  all  decomposable  fluids  out  of  the  pedicle.  When  sepsis  sets  in 
despite  the  use  of  the  cautery,  the  pedicle  and  its  raw  surface  were  un- 
doubtedly not  the  points  of  entry  of  the  virus. 

The  only  objection  to  the  exclusive  use  of  the  cautery  clamp  is  the  in- 
sufficient protection,  in  some  cases,  against  hemorrhage,  especially  when 
violent  vomiting  or  coughing  sets  in  after  the  operation.  Even  Keith 
limited,  for  a  time,  the  application  of  this  method,  after  ho  had  been  in- 
formed of  a  fatal  after-hemorrhage  in  the  practice  of  a  colleague.  Best 
adapted  for  cauterization  are  the  broad,  solid  pedicles  which  contain 
numerous,  but  fine  vessels,  and  at  the  same  time  are  long  enough  to  per- 
mit the  application  of  Baker-Brown's  cautery  clamp.  The  safeguard 
against  hemorrhage  consists  not  alone  of  the  action  of  the  cautery  upon 
the  surface  of  division  of  the  pedicle,  but  in  the  prolonged   intense  com- 

VOL.  VI.— 15 


226  GENERAL    AND    OPERATIVE    GYNECOLOGY. 

pression  and  heating  of  that  portion  of  fche  pedicle  which  is  grasped  be- 
tween bhe  broad  surfaces  of  the  instrument,  and  by  means  of  which  it  is 
"  amalgamated  "  into  a  horn-like  mass. 

We  possess  very  little  personal  experience  concerning  the  exclusive  use 
of  the  cautery  clamp,  but  we  do  not  regard  it  as  positively  secure  againsl 
hemorrhage  when  applied  to  narrow  pedicles  which,  apart  from  vessels  of 
considerable  calibre,  contain  very  little  other  tissue.  The  ligature  is 
often  combined  with  cauterization,  the  ligatured  pedicle  being  grasped  in 
the  cautery  clamp  and  burnt  off  with  the  Pacquelin.  We  have  obtained 
very  good  results  from  this  method,  but  it  maybe  dispensed  with,  as  it 
prolongs  the  duration  of  the  operation,  and  complicates  the  instrument- 
arium. 

Other  intra-peritoneal  methods  of  treatment  of  the  pedicle  are  recom- 
mended simply  on  account  of  the  dread  of  leaving  in  the  abdomen  a  por- 
tion of  the  ligated  pedicle,  and  the  ligature  material.     These  include: 

1.  Removal  of  the  pedicle  with  the  ecraseur. 

2.  Removal  with  the  galvano-caustic  cutting  loop. 

3.  Twisting  off  the  pedicle. 

4.  Isolated  ligature  of  the  vessels  of  the  pedicle  in  the  divided  surface 
and  their  isolated  acupressure  prior  to  removal  of  the  tumor. 

5.  Acupressure  of  the  pedicle;  a  long  needle  is  passed  through  the  ab- 
dominal walls  and  pedicle,  and  the  latter  is  pressed  against  the  abdominal 
Avails  by  means  of  sutures. 

G.  Masslowsky's  sero-plastic  method;  a  serous  flap  cut  out  of  the  pedi- 
cle is  drawn  over  its  stump,  and,  after  cauterization  or  isolated  ligature  of 
the  vessels,  is  stitched  with  sutures. 

7.  Torsion  of  the  vessels  of  the  pedicle.  Successful  results  have  been 
obtained  in  individual  cases  with  all  these  methods.  But  they  are  in  great 
part  uncertain  in  checking  hemorrhage,  and  possess  merely  an  historical 
interest. 

Among  the  extra- peritoneal  methods  of  treatment,  we  mention  the 
following': 

1.  Suture  of  the  pedicle  into  the  abdominal  wound.  After  the  appli- 
cation of  a  provisional  ligament,  a  lance-tipped  needle,  several  incites 
long,  was  pushed  through  the  pedicle  and  abdominal  walls,  and  fastened 
with  sutures  in  circles  and  figures  of  8.  Langenbeck  and  Storer  did  not 
leave  the  surface  of  the  pedicle  free,  but  closed  the  abdominal  wound 
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over  it  (pocketing  the  pedicle).     This  was  done  to  prevent  necrosis  of  the 
stump. 

2.  Clamp  treatment  (vide  below.) 

3.  Graily  Hewitt's  method.  The  pedicle  is  tied  in  several  divisions, 
and  the  sutures  fastened  on  pegs,  upon  a  steel  frame  2-J"  long,  \\"  wide, 
lying  transversely  across  the  lower  edge  of  the  wound. 

A  sort  of  middle  course  between  the  intra-peritoneal  and  extra-peritoneal 
methods  was  adopted  by  MacDowell,  Clay  and  others.  They  tied  the 
pedicle  with  silk  or  whipcord,  cut  one  end  of  the  ligature  short,  and 
passed  the  other  through  the  abdominal  wound  (so-called  long  ligature). 
The  lower  angle  of  the  wound  was  left  open  for  -J  to  f ",  to  permit  the 
escape  of  secretion,  and  the  discharge  of  the  ligated  portions  of  tissue 
and  the  sutures.  Warren  Greene  modified  this  method  by  passing  the 
ligatures  through  Douglas's  sac  into  the  vagina.  The  ligatures  often  did 
not  come  away  for  weeks  and  months,  and  maintained  constant  suppura- 
tion. Moreover  the  open  portion  of  the  wound  formed  a  dangerous  port 
of  entrance  for  infectious  germs.  In  1865  Amelung  devised  "  filopres- 
sure,"  a  method  which  permitted  the  removal  of  the  ligatures  at  the  end 
of  a  few  days.1  Boecker  recommended  for  this  method  the  use  of  Braun's 
instrument,  for  temporary  ligation  of  the  arteries. 

The  extra-peritoneal  treatment  of  the  pedicle  by  sutures  or  the  clamp, 
was  the  first  technically  complete  method  which  gave  the  operator  a  feel- 
ing of  security  against  dangers,  which  were  partly  real,  partly  imaginary. 
The  protection  against  hemorrhage  from  the  pedicle  was  nearly  com- 
plete, and  neither  foreign  bodies  (ligatures)  nor  the  stump  of  the  pedicle 
remained  in  contact  with  the  peritoneum.  These  advantages  were  very 
important,  so  long  as  antisepsis  was  unknown.  Not  alone  hemorrhages, 
but  all  surgical  maladies  of  the  pedicle  were  thus  converted  into  external 
processes,  which  ran  their  course  under  the  observation  of  the  physician. 

But  the  clamp  can  only  be  applied  conveniently  to  long,  thin  pedi- 
cles, which  can  be  fixed  in  the  abdominal  wound  without  great  traction. 

Furthermore,  the  part  which  is  constricted  by  the  clamp  undergoes 
necrosis,  and  this  generally  extends  for  a  considerable  distance  in  a  central 
direction,  towards  the  pelvic  cavity.     The  necrotic  stump  may  infect  the 

1 A  peculiar  device  of  this  kind  was  described  by  Peaslee.  The  pedicle  is  ligated 
together  with  a  silver  perforated  canula,  within  which  the  ligatures  are  cut  with 
a  knife  at  the  end  of  three  or  four  days. 
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abdominal  walls,  the  thrombi  in  the  vessels  of  the  pedicle,  even  the  ab- 
dominal cavity  itself,  unless  an  adhesion  rapidly  develops  between  the 
surface  of  the  pedicle  and  the  parietal  peritoneum. 

It  is  true  that  this  danger  may  be  removed  in  very  great  measure  by 
dry  antiseptic  dressings.  But  there  is  no  doubt  that  it  is  safer  to  remove 
the  pedicle  entirely  from  the  subsequent  action  of  infectious  germs  by 
sinking  it  in  the  abdominal  cavity. 

Another  disadvantage  of  the  extra-peritoneal  plan  consists  in  the  fact 
that,  in  the  lower  angle  of  the  wound,  the  entire  thickness  of  the  ab- 
dominal wall  does  not  heal  by  first  intention.  In  this  part  the  closure 
is  produced,  at  first,  by  adhesion  of  the  surface  of  the  pedicle  to  the 
parietal  peritoneum,  and  the  funnel  which  is  left  over  closes  very  slowly 
by  the  formation  of  granulations  upon  the  edges.  At  all  events,  a  thin 
broad  cicatrix  is  left  in  the  lower  angle  of  the  wound,  and  favors  the 
occurrence  of  abdominal  hernia. 

Internal  incarceration  and  tetanus  have  been  observed  much  more  fre- 
quently after  extra- peritoneal  treatment  of  the  pedicle. 

Very  notable  symptoms  of  traction  of  the  pedicle,  which  had  healed  in 
the  abdominal  wound,  have  also  been  observed  in  some  cases.  On  account 
of  such  symptoms,  Baum  and  Baumgaertner  were  compelled  to  make  a 
second  laparotomy  in  order  to  free  the  pedicle  from  its  connections  with 
the  abdominal  walls,  bladder  and  rectum. 

Slight  importance  attaches  to  the  occurrence  of  catamenial  hemorrhages 
through  pedicle  fistula;  in  the  cicatrix  (transverse  section  of  the  tube). 
This  annoyance  generally  ceases  spontaneously  at  the  end  of  a  few  months. 
Mention  is  made  of  this  symptom  merely  because  it  was  formerly  ad- 
duced as  an  argument  against  intra-peritoneal  treatment  of  the  pedicle. 

Appendix:  The  experiments  of  Spiegelberg  and  Waldeyer  on  dogs  may 
be  divided  into  two  classes.  In  the  first,  portions  of  the  horns  of  the 
uterus  were  excised,  and  the  ligatures  were  left  in  the  abdominal  cavity. 
In  the  second,  portions  of  the  uterus  were  removed  with  the  galvano- 
cautery.  As  the  result  of  the  first  series  of  experiments,  it  Avas  found 
that  the  ligatures  within  the  peritoneal  cavity  gave  rise  to  no  severe  peri- 
tonitic  symptoms,  and  could  hardly  be  regarded  as  foreign  bodies.  They 
produced  no  notable  necrosis.  The  first  event,  after  the  application  of  a 
ligature,  appears  to  be  the  adhesion  of  the  ridges  of  the  ring  which  is 
constricted  by  the  ligature  (vide   Fig.  LIS),  and  the  threads  are  thus  soon 
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separated  entirely  from  communication  with  surrounding  parts.  At  the 
end  of  four  weeks  the  ligatures  are  imbedded  in  fully  developed  connec- 
tive tissue,  and  form  small  smooth  nodules  on  the  outer  surface  of  the 
mesometrium.  In  other  cases  the  ligatures  had  slipped  off  and  lay  free 
in  the  abdominal  cavity,  or  they  bad  cut  through  and  floated  in  a  small 
cyst  in  the  ligated  portion.  The  cut  surface  of  the  uterus  does  not  long 
remain  free,  inasmuch  as  vascular  adhesions  soon  connect  it  with  the 
posterior  wall  of  the  bladder,  loops  of  intestines  or  the  mesometrium,  and 
later  are  often  converted  into  long  bands.     The  ligated  portion  never 
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shows  a  trace  of  mortification.  In  one  case  it  had  shrivelled  to  the  size 
of  a  pea.     Larger  portions  were  enclosed  in  folds  of  the  mesometrium. 

In  the  second  series  —  excision  of  portions  of  the  uterus  with  the 
galvano-cautery — three  dogs  were  experimented  upon,  and  were  killed 
in  six,  fourteen  and  twenty-two  days.  On  the  sixth  day  the  cauter- 
ized surface  of  the  central  uterine  portion  had  a  fresh  appearance, 
and  was  studded  with  numerous  small  blackish  particles  of  animal  char- 
coal; the  uterine  tissue  had  a  red  color,  to  the  depth  of  2  to  3  mm.,  as 
if  from  imbibition  of  the  coloring  matter  of  the  blood.  The  changes  on 
the  cauterized  surfaces  of  the  uterine  horns  were  much  more  extensive. 
The  mucous  membrane  and  muscular  tissue  of  the  cornua  were  softened 
and  necrotic  to  a  depth  of  2  cm.,  and  all  the  vessels  in  this  region  were 
thrombosed.  But  the  entire  process  was  encapsulated  in  folds  of  the 
mesometrium. 

At  the  end  of  14  days  all  the  cauterized  surfaces  were  entirely  encap- 
sulated in  folds  of  the  mesometrium.  The  central  uterine  end  was  firmly 
adherent  to  the  posterior  wall  of  the  bladder.  The  cauterized  surface 
of  the  cornua  was  partly  adherent  to  loops  of  intestine,  partly  retracted 
into  the  folds  of  the  mesometrium,  and.  on  microscopic  sections,  appeared 
as  a  fine  line  containing  small  brownish  dots  (animal  charcoal.} 
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At  the  end  of  22  <lavs  minute  traces  of  animal  charcoal  were  found :  the 
cauterized  surfaces  of  the  cornua  were  covered  with  folds  of  mesometrium; 

the  adhesions  between  the  cauterized,  surface  of  the  uterus  and  the  bladder 
were  elongated  into  hands. 

Technique  of  the  Ordinakx  Methods  of  Treatment  of  the 

Pedicle. 

1.  We  employ  braided  silk  (Fig.  119)  as  the  material  for  ligatures,  in- 
asmuch as  the  objections  to  this  material  have  been  removed  since  it  can 
be  reliably  disinfected.     It  possesses  the  great  advantage  over  catgut, 


Fig.  119.— Braided  Ligature  Thread,  enlarged  several  Times. 

that  it  can  be  tied  much  more  tightly  and  securely,  and  does  not  tear  so 
readily.  Wire  sutures  offer  no  advantages,  and  their  free  ends  may  injure 
the  walls  of  adjacent  viscera. 

The  application  of  the  ligature  requires  very  careful  technique,  in  order 
to  prevent  slipping.  It  should  never  be  wound  simply  around  the  pedicle. 
The  latter,  grasped  between  two  ringers,  is  perforated,  at  a  place  which 
is  free  from  vessels,  by  Avell-rounded  needles  or  Dechamp's  instrument, 
a  double  thread  is  carried  through,  and  each  half  of  the  pedicle  is  tied 
separately,  without  crossing  the  threads.  It  is  necessary  to  use  blunt  in- 
struments in  applying  the  ligatures  in  order  to  prevent  injury  to  the 
vessels  of  the  pedicle.  In  tying  the  first  knot,  the  threads  should  be 
secured  in  a  reef-knot,  and  gradually  drawn  tight,  until  a  deep  and  per- 
manent furrow  is  produced;  then  a  second  and  even  a  third  knot  are 
rapidly  made.1  Below  the  partial  ligatures  is  applied  another  one  which 
surrounds  the  entire  pedicle.  This  offers  still  further  security,  and  pre- 
vents oozing  of  blood  from  the  point  of  entrance  of  the  partial  ligatures. 

After  the  ligature  is  applied  the  tumor  is  removed  with  the  knife  or 

1  Doran  arrives  at  the  singular  conclusion  that  drawing-  the  knot  tightly  gives 
rise  to  inflammation.  According  to  him,  a  clot  of  blood  at  the  end  of  the  pedicle  is 
the  best  possible  condition ;  it  .indicates  that  the  ligature  is  sufficiently  firm  to 
prevent  serious  hemorrhage  without  interfering  with  the  nutrition  of  the  pedicle. 
We  regard  this  as  a  dangerous  error  and  believe  that  it  played  a  part  in  Doran's 
fatal  cases. 


OPERATIONS    ON    THE    OVARIES.  231 

-.  at  a  suitable  distance  from  the  sutures.  It  is  necessary  that  at 
least  1  to  1.5  cm.  of  the  pedicle  should  be  left  in  order  to  prevent  slipping 
of  the  ligatures. 

Then  the  blood,  which  still  remains  in  the  ligated  portion,  is  squeezed 
out  with  the  fingers,  the  sutures  are  cut  off  short,  the  pedicle,  particu- 
larly the  groove  made  by  the  suture,  is  thoroughly  disinfected,  and  finally 
the  pedicle  is  dropped  back. 

Special  conditions  may  necessitate  various  modifications  m  this  method. 
Very  broad  pedicles  must  be  ligated  in  3,  4  or  even  more  subdivisions; 
otherwise  the  ligatures  can  not  be  drawn  tightly  enough,  or  they  cut 
through  the  lateral  edge  of  the  pedicle  towards  the  uterus  or  the  in- 
fundibulo- pelvic  ligament.  This  does  not  always  give  rise  to  open 
fissures,  but  sometimes  to  extensive  hematomata  between  the  folds  of  the 
broad  ligament,  if  brittle  walls  of  vessels  within  the  uninjured  peritoneum 


Fig.  120. — Clamp  for  Provisional  Compression  of  the  Pedicle.    (After  Spencer  Wells.) 

have  been  cut  through  or  slip  back  out  of  the  ligatures.  In  a  case  of 
t|iis  kind  Kaltenbach  was  compelled  to  pass  elastic  partial  ligatures 
through  the  broad  ligament,  at  a  considerable  distance  from  the  first 
point  of  perforation  of  the  pedicle.  When  the  pedicle  is  very  broad  and 
short,  the  ligature  en  masse  is  applied  behind  the  partial  ligatures  after 
the  removal  of  the  tumor;  the  pedicle  then  retracts  into  a  much  narrower 
space,  and  the  ligature  may  be  applied  much  more  securely  without 
cutting. 

If  a  large  tumor  obstructs  a  free  view  of  the  pedicle,  the  latter  is 
grasped  provisionally  in  an  elastic  ligature,  or  a  specially  constructed 
clamp.  (Fig.  120.)  The  tumor  is  then  removed,  and  the  permanent 
ligatures  applied  below  the  clamp. 

Great  caution  is  required  in  the  treatment  of  twisted  pedicles,  inas- 
much as  they  are  often  extremely  soft  and  brittle.  Whenever  possible, 
the  ligature  should  be  applied  to  healthy  resisting  tissues  on  the  central 
aspect  of  the  twisted  portion.      On  the  other  hand,  it  has  been  found   in 
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some  cases,  that  pedicles  which  were  twisted  a  number  of  times  did  not 
bleed  after  having  been  torn  accidentally. 

Since  1SS1  Olshausen  uses  merely  an  elastic  ligature  en  masse.  We 
have  used  these  only  under  specially  difficult  conditions  in  very  large  and 
vascular  or  in  very  short  pedicles.  But  it  seems  probable  that  elastic 
ligatures  will  find  a  larger  field  of  employment  as  soon  as  experience 
teaches  that  the  ideally  secure  ligature  is  not  purchased  at  the  expense 
of  frequent  secondary  abscesses  around  the  ligated  portion  of  the  pedicle. 
In  two  of  our  cases,  the  elastic  ligatures  were  passed  through  the  rectum 
6  weeks  and  3  months  respectively  after  the  operation. 

In  employing  the  cautery  the  pedicle  is  grasped  in  Baker  Brown's  clam]), 
and  slowly  burned  through  along  the  steel  groove,  by  passing  to  and  fro 
several  times  with  the  hatchet-shaped  iron  shown  in  Fig.  115,  b.  Keith 
employs  only  a  moderate  heat,  the  hot  iron  being  dipped  in  cold  water, 
until  it  becomes  black.  Finally.  Keith  takes  an  iron  (Fig.  115  c),  dips  it 
in  water  until  it  is  brown,  and  irons  the  stump  of  the  pedicle,  until  it  is 
perfectly  smooth,  and  burnt  through  as  far  as  the  surface  of  the  clamp. 

The  clamp  is  now  cooled  by  means  of  a  sponge  dipped  in  cold  water, 
the  pedicle  is  fixed  below  it  with  two  Koeberle's  forceps,  the  clamp  is  un- 
screwed and  its  blades  carefully  opened. 

The  entire  procedure  takes  at  least  10  to  15,  occasionally  20  minutes. 
The  portion  of  the  pedicle  which  has  been  compressed  and  heated  by  the 
clamp  then  forms  a  horn-like,  almost  transparent  plate,  from  2  to  3  mm. 
in  thickness.  The  cut  surface  has  a  brownish  color.  Keith  watches  the 
pedicle  some  time  longer,  inasmuch  as  he  keeps  it  in  the  lower  angle  of 
the  wound,  and  usually  does  not  replace  it  in  the  abdominal  cavity,  until 
the  toilette  is  complete. 

If  the  hemorrhage  is  not  checked  entirely  after  the  application  of  the 
actual  cautery,  the  pedicle  must  be  carefully  ligated  below  the  part  which 
was  grasped  by  the  clamp. 

Mode  of  Operation  ix  Lntra-ltgamentary  Development  of  the 

Tumor. 

The  recent  improvements  in  operative  technique  usually  enable  us  to 
perform  extirpation  in  the  large  majority  of  intra-ligamentary  ovarian 
tumors. 
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The  difficulties  depend  essentially  on  the  degree  of  intra-ligamentary 

development  and  the  firmness  of  the  connections  between  the  tumor  and 
surrounding  parts. 

If  the  folds  of  the  broad  ligament  still  come  in  contact  with  one  another 
below  the  tumor,  the  infundibulo-pelvic  ligament  together  with  the  sper- 
matic vessels,  is  first  divided,  after  the  application  of  an  elastic  ligature. 
The  tumor  now  becomes  more  freely  movable,  and  after  incision  of  the 
peritoneum  can  sometimes  be  separated  from  its  connections  with  the 
pelvic  cellular  tissue,  by  simple  traction,  so  that  it  finally  presents  only  a 
pedicle-like  connection  with  the  lateral  border  of  the  uterus;  this  may  lie 
treated  in  the  ordinary  way  with  elastic  ligatures.  The  shallow  inter- 
vening fissure  in  the  broad  ligament  is  closed  with  sutures,  which  bring 
the  anterior  and  posterior  layers  in  contact  with  their  serous  surfaces. 

This  method,  on  account  of  its  simplicity  and  certainty,  is  decidedly 
preferable  to  the  application  of  numerous  ligatures  en  masse  at  the  base 
of  the  tumor,  with  or  without  the  aid  of  the  cautery  clamp  and  Pacquelin. 

If  the  ligaments  are  completely  unfolded,  an  attempt  must  be  made  to 
enucleate  the  tumor.  The  spermatic  vessels  at  the  lateral  border  of  the 
tumor  are  first  ligatured  and  cut.  Starting  from  this  point  the  peritoneal 
covering  of  the  tumor  is  then  cut  in  a  transverse  direction  towards  the 
uterus,  and  an  attempt  made  to  enucleate  the  tumor  with  the  fingers 
from  surrounding  parts.  When  no  farther  progress  can  be  made  from 
the  front,  the  posterior  layer  of  the  broad  ligament  is  also  incised,  and 
the  enucleation  is  completed  from  the  side  and  behind  in  such  a  way 
that  the  connection  of  the  tumor  with  the  uterus  is  left  until  the  last,  and 
several  ligatures  en  masse  applied.  The  hemorrhage  from  the  parametral 
cellular  tissue  is  checked  by  isolated  ligature  of  the  vessels,  or  firm  pres- 
sure with  a  sponge.  When  we  have  to  deal  with  extensive  surface  hem- 
orrhages and  open  vessels,  very  good  results  are  obtained  with  Plan's 
T-forceps  or  Thornton's  similar  but  more  powerful  instrument. 

The  greatest  difficulty  has  been  experienced  hitherto  in  the  rational 
treatment  of  the  large  cavity  opened  in  the  pelvic  cellular  tissue,  with 
its  constant  hemorrhages  and  its,  in  part,  torn  inner  surface.  It  was 
found  as  difficult  to  produce  complete  luemostasis  as  to  render  it  aseptic. 
If  it  was  left  open,  blood  trickled  subsequently  into  the  abdominal  cavity. 
decomposed  under  the  influence  <>!'  the  genus  which,  in  such  protracted 
and  complicated  operations,  could  not  be  entirely  excluded,  and  gave  rise 
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to  septic  peritonitis.  Not  much  better  results  were  obtained  from  simple 
closure  of  the  cavity  superiorly  by  ligatures  en  masse,  or  ;i  continuous 
suture.  The  trickling  blood  then  remained  encapsulated,  ai  first  between 
the  folds  of  the  ligament,  but  it  usually  decomposed  in  a  short  time,  and 
gave  rise  to  sepsis.  Furthermore,  the  protecting  closure  against  the 
peritoneal  cavity  was  usually  broken  through  after  a  time. 

In  these  eases  the  best  results  are  promised  by  over-suture  of  the  opened 
parametrium,  if  necessary,  after  resection  of  excessive  masses  of  ligament. 
and  drainage  of  the  cavity  through  the  vagina.  This  plan,  which  was 
first  recommended  by  Martin,  after  the  enucleation  of  intra-ligamenatry 
uterine  tumors,  we  have  also  employed  successfully.  From  the  floor  of 
the  intra-ligamentary  cavity,  Martin  pushes  a  strong  volsella  through  the 
fornix  vaginae,  which  is  rendered  tense  by  the  insertion  of  two  fingers, 
the  latter  receiving  the  blow.  In  the  forceps,  which  are  pushed  down  to 
the  introitus  vaginae,  he  places  a  rubber  tube  with  transverse  bars,  and 
draws  it  up  into  the  cellular  tissue  cavity,  which  is  to  be  overstitched. 
In  this  way  the  entire  parametral  cavity  is  securely  closed  against  the 
peritoneal  cavity,  and  is  converted  into  an  external  wound.  The  end  of 
the  drainage  tube  was  fastened  in  salicylated  cotton  or  iodoform  gauze, 
and  the  previously  disinfected  vagina  stuffed  loosely  with  the  gauze. 

As  a  matter  of  course  the  method  is  not  so  typical  and  comparatively 
simple  in  all  cases.  In  many  cases  only  a  single  well-preserved  fold  of 
ligament  is  at  our  disposal  for  the  overstitching,  or  perhaps  only  a  few 
shreds  of  ligament.  By  drawing  upon  adjacent  parts  of  the  serous  mem- 
brane, and  utilizing  small  peritoneal  flaps,  the  defect  must  be  covered  as 
Avell  as  possible,  and,  if  necessary,  even  the  uterus  with  its  serous  lining 
is  to  be  sewed  to  the  parametral  wound  surface.  Very  free  exposure  of 
the  deep-seated  field  of  operation  is  necessary  in  such  complicated  opera- 
tions. The  intestines  must  be  removed  from  the  pelvis,  and  kept  in  the 
abdominal  cavity,  by  means  of  sponges  or  cloths.  Only  in  extreme  cases 
Avould  we  venture  to  place  the  intestines  in  warmed  cloths  in  front  of  the 
abdominal  walls.  Increased  accessibility  is  also  secured  by  a  deep  lateral 
incision  of  the  rectus,  and  even  of  the  peritoneum  at  the  level  of  the 
entrance  to  the  pelvis. 

In  certain  intra-ligamentary  tumors,  which  chiefly  distend  the  median 
portion  of  the  ligament,  and  are  firmly  united  to  the  lateral  border  of  the 
uterus,  the  isolated   enucleation  of  the  tumor  may  be  attended  with  the 
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greatest  difficulty,  while  comparatively  simple  conditions  are  produced  if 
the  uterus  is  removed  at  the  same  time.  We  are  especially  justified  in 
performing  this  operation  when  the  ovarian  disease  is  bilateral. 

The  advances  made  in  the  operation  just  described  depend  chiefly  on 
the  isolated  and  secure  treatment  of  the  main  points  of  entrance  of  the 
vessels,  and  in  the  exclusion  of  the  parametral  wound  surface  from  the 
peritoneal  cavity.  They  are  well  shown  on  comparison  with  the  pri na- 
tive and  dangerous  methods  which  were  adopted  a  few  years  ago  in  such 
cases.  Thus,  in  moderate  grades  of  intra-ligamentary  development,  an 
artificial  pedicle  was  made  of  the  folded  base  of  the  cyst,  and  this  was 
treated  by  the  extra-peritoneal  or  intra-peritoneal  method.  When  the 
layers  of  the  ligament  were  deeply  unfolded,  the  attempt  was  made  to 
check  the  hemorrhage  by  the  application  of  haemostatic  forceps,  which 
was  kept  in  position;  often  a  whole  bundle  of  the  forceps  was  drawn  out 
through  the  lower  angle  of  the  wound.  In  some  cases  the  parametral 
wound  surface  was  separated  from  the  abdominal  cavity,  by  drawing  for- 
ward the  folds  of  the  ligament,  and  fastening  them  extra-peritoneal 
(trait anient  par  suppuration.) 

Despite  all  recent  improvements,  the  enucleation  of  an  intra-ligamentary 
ovarian  tumor  remains  a  much  more  difficult  operation  than  removal  of  a 
pedunculated  tumor.  Injury  of  the  pampiniform  plexus  may  give  rise 
to  very  considerable  hemorrhages,  which  are  checked  with  difficulty. 
The  ureters,  bladder  and  rectum  may  be  torn.  Extensive  thromboses, 
with  all  their  dangerous  consequences,  form  in  the  exposed,  contused  para- 
metral venous  plexus,  which  is  separated  in  great  part  from  its  natural 
channels  of  outflow.  And  despite  all  our  progress  in  technique,  cases 
remain  in  which  the  operation  cannot  be  completed,  because  the  connec- 
tions of  the  tumor  with  surrounding  parts  are  too  firm  and  extensive,  or 
are  imperfectly  defined,  entirely  apart  from  those  cases  of  bilateral  cys- 
toma, in  which  papillary  proliferations  in  the  walls  of  the  tumor  have 
perforated  externally,  and  proliferated  into  adjacent  organs,  uterus,  blad- 
der, etc.  The  case  is  most  unfortunate  when  we  are  compelled  to  leave 
behind  portions  of  a,  solid,  easily  broken  tumor.  In  cystic  tumors,  on 
the  other  hand,  we  may  confine  ourselves  to  partial  extirpation,  and  stitch 
the  pelvic  segment  of  the  tumor  into  the  lower  angle  of  the  wound. 

Scbroeder  draws  the  emptied  cystic  sac  in  front  of  the  abdominal  walls. 
then  makes  an  incision  into  a  less  vascular  portion  or  excises  a  piece,  and. 
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starting  from  this  part,  stitches  the  sub-serous  portion  of  the  cyst  into 
the  abdominal  wound.  The  sutures  arc  first  applied  to  vascular  portions 
and  then  the  sac  incised  above  these.  As  the  cyst  wall,  which  is  to  be 
stitched  in,  is  larger  than  the  abdominal  wound,  it  must  be  drawn  into 
folds  (Fig.  121.)  Instead  of  making  several  small  folds,  as  at  a,  Sehroeder 
subsequently  adopted  the  plan  of  stitching  the  tumor  smoothly  from  both 
sides  of  the  lower  angle  of  the  wound,  and  in  the  upper  angle  made  a 
large  fold  b,  from  the  remainder  of  the  cyst  wall;  both  surfaces  of  the 
fold  were  sewed  together.  A  drainage  tube  was  carried  through  the  floor 
of  the  cyst  into  the  posterior  fornix  of  the  vagina.  Mueller  adopts  a  simi- 
lar plan,  except  that  the  drainage  tube  is  not  drawn  through  the  vagina. 


Kecovery  is  said  to  result  from  purulent  exfoliation  of  the  cyst  walls 
and  the  formation  of  granulations  upon  the  shrivelled  wall  of  the  sac.  In 
every  case  suppuration  ensues  with  all  its  attendant  dangers  and  lasts 
many  weeks  or  even  months. 

The  results  of  this  method  as  regards  mortality  have  not  been  bad.  but 
there  have  been  repeated  relapses  of  cystic  formations  from  remains  of 
the  sac  walls  which  were  capable  of  proliferation.  The  operation,  there- 
fore, does  not  secure  radical  relief,  and  is  regarded  by  its  originator  as  a 
dernier  restart,  which  is  rendered  less  and  less  necessary  by  our  improved 
technique. 

Examination  of  the  Uterus  and  the  other  Ovary. 

After  removal  of  the  ovary  and  treatment  of  the  pedicle  we  should  as- 
certain the  condition  of  the  uterus  and  other  ovary.  Fibrous  polypi  on 
the  outer  surface  of  the  uterus,  if  favorably  pedunculated,  are  extirpated 
at  once,  either  after  application  of  a  ligature,  or,  according  to  Schroeder's 
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plan,  by  cutting  them  off  close  to  their  insertion  and  then  closing  the 
uterine  wound  with  a  few  deep  and  superficial  silk  sutures. 

But  if  a  subserous  myoma  is  extensively  connected  with  the  uterus,  or 
if  interstitial  myomata  are  present,  castration,  i.  e.  the  removal  of  the 
second  ovary,  is  by  far  the  most  advisable  procedure  in  the  majority  of 
cases.  Extirpation  of  the  uterine  tumor  or  supra-vaginal  amputation  of 
the  uterus  need  only  be  considered  when  the  fibroma  is  large  or  when  the 
uterine  and  ovarian  tumors  grow  together  intra-ligamentary  and  thus 
form  a  single  whole. 

The  complication  of  ovarian  tumors  with  pregnancy  has  been  previously 
discussed. 

The  second  ovary  is  easily  felt  by  passing  two  fingers  along  the  lateral 
border  of  the  uterus  and  upper  edge  of  the  broad  ligament.  If  it  is 
degenerated  it  is  extirpated  in  the  same  manner  as  the  main  tumor  and 
its  pedicle  is  treated  intra-peritoneally. 

If  the  pedunculation  is  favorable  double  ovariotomy  is  not  more  danger- 
ous than  single.  But  it  is  true  that  bidateral  affections  occur  chiefly  in 
tumors  of  unfavorable  histological  character  and  connections. 

The  second  ovary  is  now  extirpated  not  alone  on  account  of  decided 
cystomatous  degeneration  but  also  for  other  tissue  anomalies,  and  when- 
ever the  patient,  for  any  reason,  will  derive  positive  benefit  from  the  cessa- 
tion of  ovulation.  Special  consideration  is  demanded,  as  a  matter  of 
course,  by  those  cases  in  which  children  are  eagerly  desired  by  the  patient. 

As  it  is  well  known  that  conception  may  occur  even  when  very  little 
normal  ovarian  tissue  is  left,  Schroeder  has  removed,  in  such  cases,  the 
degenerated  portions  alone,  leaving  the  healthy  portions  of  the  ovary 
behind.  Schatz  reports  a  case  of  pregnancy  occurring  after  an  operation 
of  this  kind. 

Cleansing  of  the  Abdominal  Cavity. — Drainage. 

Before  the  abdominal  wound  is  closed  the  abdominal  cavity  must  be 
carefully  cleansed  of  cystic  contents,  which  have  been  extravasated  into 
it,  of  ascitic  fluid  and  blood,  and,  if  possible,  must  be  dried. 

For  this  purpose  we  employ  carefully  disinfected  and  well-pressed 
Bponges,  more  rarely  linen  compresses.  We  adopt  the  precaution  of 
strictly  separating  the  sponges  used  for  cleansing  the  abdominal  cavity 
from  those  which  are  applied  to  the  wound  or  absorb  the  cystic  contents, 
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since  the  latter  cannot  be  sufficiently  cleaned  of  blood  and  cyst  fluid  dur- 
ing the  operation. 

They  are  placed  in  separate  vessels  and  marked  by  white  threads. 
These  peritoneal  sponges  are  dipped  repeatedly  into  all  possible  receptacles 
of  fluid,  Douglas's  sac,  the  vesico-uterine  fossa,  and  both  lumbar  regions, 
until  they  come  out  perfectly  dry  and  clean.  Peritoneal  toilette  can  be 
shortened  very  materially  by  using  larger  sponges  and  exposing  the  parts 
as  freely  as  possible.  During  the  application  of  the  abdominal  sutures 
sponges  are  left  in  Douglas's  cul-de-sac,  and  behind  the  abdominal  wound, 
in  order  to  absorb  all  fluid  which  is  subsequently  secreted  and  gravitates 
towards  the  pelvis,  and  the  blood  which  trickles  from  the  canals  of  suture. 

The  use  of  sponges  demands  caution  in  various  directions.  The  intes- 
tines and  omentum  must  not  be  violently  pulled  or  pushed  from  their 
position  during  the  introduction  of  the  sponges,  since  this  is  apt  to  give 
rise  to  torsion  or  volvulus.  In  order  to  reach  the  floor  of  Douglas's  sac 
the  uterus  is  lifted  up  with  two  fingers  and  the  sponge  passed  along  its 
posterior  surface,  or  the  intestines  are  held  back  with  the  dorsum  of  the 
hand  and  the  sponge  carried  along  the  palmar  surface  of  the  latter. 
Furthermore,  the  sponges  used  during  the  operation  must  be  counted  and 
placed  under  the  sole  care  of  a  nurse.  Otherwise,  a  sponge  may  remain 
unnoticed  in  the  peritoneal  cavity,  and  may  not  be  discovered  until  the 
autopsy,  or  subsequent  reopening  of  the  abdominal  cavity.  This  also 
holds  good  with  regard  to  pieces  of  linen  and  instruments,  particularly 
forceps.  Spencer  Wells  succeeded  in  removing  in  one  case  a  sponge,  and, 
in  a  second  case,  a  pair  of  forceps  through  the  reopened  abdominal 
wound  on  the  day  after  the  operation. l  Sponges  of  small  and  moderate 
size,  which  are  passed  into  Douglas's  sac,  should  be  secured  in  a  sponge 
holder.  Large  ones  are  fastened  to  threads,  which  are  carefully  watched 
upon  the  abdomen  by  an  assistant.  The  omission  of  this  precaution  once  | 
forced  us  into  the  predicament  of  being  compelled  for  fifteen  minutes 
to  search  the  entire  abdomen  and  pelvis  for  the  missing  sponge.  It  was 
finally  found  behind  the  sigmoid  flexure,  surrounded  on  all  sides  by  its 
smooth  mesentery.  Fortunately  the  patient  recovered  without  any  com- 
plications. 

1  Olshausen  reports  a  case  in  which  a  pair  of  forceps,  which  were  missed  by 
the  operator,  were  passed,  per  rectum,  ten  months  later;  abdominal  pains  had 
not  been  felt  until  two  weeks  previously. 
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The  complete  evacuation  of  extravasated  fluids  can  be  facilitated  by 
compression  of  the  abdomen,  by  pressure  upon  both  lumbar  regions  and 
the  epigastrium.  Certain  positions  have  also  been  employed  for  this  pur- 
pose. Thus,  after  the  necessary  precautions  against  protrusion  of  the 
intestines,  the  patient  has  been  placed  temporarily  in  the  abdominal  or 
at  least  the  latero-abdominal  position.  Nussbaum  even  performed  the 
entire  operation  in  the  semi-abdominal  position,  in  order  to  prevent  the 
possibility  of  the  passage  of  blood  and  cystic  contents  into  the  abdominal 
cavity.  An  elevated  position  of  the  chest  which  may  be  employed  in 
either  narcosis,  also  facilitates  the  gravitation  of  fluid  towards  the  pelvic 
cavity. 

Very  great  difficulty  is  experienced  in  the  removal  of  tough  gelatinous 
contents  of  tumors,  especially  if  the  sac  has  ruptured  some  time  before 
the  operation.  The  cyst  contents  are  often  so  adherent  to  the  parietal 
and  visceral  peritoneum  that  it  cannot  be  removed  with  sponges.  In  such 
cases  large  quantities  of  disinfectant  fluids  or  pure  water  have  been  poured 
into  the  abdomen,  and  the  intestines  thoroughly  bathed  therein.  Then 
the  fluid  was  discharged  by  turning  the  patient  around,  the  intestines 
were  placed  in  warm  dry  napkins  and  dried  by  moving  them  between  the 
fingers.  But  there  are  serious  objections  to  such  irrigations  despite  the 
recent  recommendation  of  Baumgaertner  who  employed  warm  solutions  of 
salicylic  acid  (1:1000).  They  have  been  repeatedly  followed  by  severe 
symptoms  of  shock  and  poisoning.  Olshausen  lost  four  patients  from 
shock  after  using  thymol  (1:1000). 

Large  quantities  of  air  not  infrequently  enter  the  abdominal  cavity 
during  the  operation,  if  the  abdominal  walls  are  lifted  up  from  the  tumor 
during  manual  separation  of  adhesions,  or  if  the  cyst,  which  bus  been  filled 
with  air  through  the  point  of  puncture,  bursts.  In  such  cases  we 
attempt  to  remove  the  air  by  pressure  on  the  lumbar  regions  and  epigas- 
trium. Its  escape  is  attended  not  infrequently  by  a  gurgling  noise. 
Clinical  experience  and  experiments  show  the  great  importance  of 
thoroughly  drying  the  peritoneal  cavity.  The  best  results  have  been 
obtained  by  operators  whose  methods  were  calculated  t<>  remove  all  de- 
composable material  by  careful  peritoneal  toilette  and  exact  haemostasia. 
Moreover.  Wegener's  experiments  have  shown  that  in  hardly  any  other 
part  of  the  body  do  animal  fluids  suffer  such  rapid  decomposition  after 
contact  with  atmospheric  germs  as  in  the  abdominal  cavity.     On  account 
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of  its  enormous  absorptive  capacity  rapid  blood-poisoning  occurs  in  a 
chemical  and  corpuscular  sense. 

But  thorough  drying  and  cleansing  of  the  abdominal  cavity  arc  not 
always  possible.  The  hemorrhage  from  exposed  adhesion-surfaces  or  from 
opened  spaces  in  the  cellular  tissue  can  not  always  be  entirely  checked; 
the  intestines  and  parietal  peritoneum  cannot  be  entirely  freed  of  the 
tough,  sticky  cyst  contents.  The  further  continuation  of  the  toilette 
appears  useless,  and  farther  patency  of  the  abdominal  wound  may  appear 
dangerous  for  various  reasons.  The  conditions  of  pressure  and  absorption 
have  been  so  changed  by  the  operation  that  the  continued  oozing  of  bloody 
transudation  during  the  next  few  hours  may  be  almost  certainly  ex- 
pected. 

May  we  close  the  abdominal  cavity  in  such  cases,  and  expect  rapid 
absorption  of  the  accumulated  fluid  before  the  occurrence  of  decomposi- 
tion ? 

The  answer  to  this  question  is  difficult  and  varied  according  to  the 
standpoint  attained  in  antisepsis.  The  conditions  which  favor  absorp- 
tion or  decomposition  are  known  in  their  general  relations,  but  their 
mutual  reactions  are  incalculable. 

According  to  our  present  means  of  knowledge  the  occurrence  of  sepsis 
appears  to  be  dependent  on: 

1.  The  number  and  importance  of  the  infectious  germs  which  have 
entered  during  the  operation; 

2.  The  quantity  and  quality  of  the  remaining  fluid; 

3.  The  absorptive  capacity  of  the  peritoneum. 

Our  present  antiseptic  precautions  offer  sufficient  security  against  in- 
fection with  germs  which  are  directly  pathogenic,  but  we  can  never 
entirely  exclude  the  decomposition-producers  and  suppuration-producers 
which  are  present  everywhere  in  the  air.  But  if  the  usual  precautions 
are  adopted  for  cleansing  the  air  of  the  operating  room,  and  for  thorough 
disinfection  of  the  vicinity  of  the  field  of  operation,  they  will  enter  in 
such  small  numbers  that  they  produce  no  bad  effects  or  are  rendered 
innocuous  by  the  disinfectants  upon  our  sponges.  In  difficult  operations, 
on  the  other  hand,  and  in  excessively  protracted  peritoneal  toilette,  much 
larger  numbers  of  germs  are  introduced,  especially  as  the  sources  of  error 
in  antisepsis  increase  under  such  circumstances. 

In  addition  to  the  germs  which  enter  during  the  operation  we  must  also 


OPERATIONS    ON    THE    OVARIES.  241 

take  into  consideration,  in  some  cases,  those  which  have  been  present  in 
the  interior  of  the  cysts. 

Finalty,  it  is  also  possible  that  infectious  germs  or  chemically  toxic 
substances  may  enter  the  abdominal  cavity  from  the  intestinal  canal,  es- 
pecially if  the  intestines  are  paralyzed  or  deprived  of  their  endothelial 
lining. 

The  least  dangerous  fluid  is  pure  blood,  unmixed  with  other  secretion. 
A  mixture  of  blood  and  transudation  from  the  wound,  or  blood  and  cyst 
contents,  on  the  other  hand,  is  extremely  susceptible  to  decomposition. 
If  the  latter  contained  infectious  germs,  as  the  result  of  perforation  prior 
to  the  operation,  these  find  more  favorable  conditions  for  development 
after  the  entrance  of  air  and  mixture  with  blood  and  peritoneal  transuda- 
tion than  in  the  closed  cyst. 

The  amount  of  the  decomposable  substances  also  appears  to  be  very 
important.  Small  quantities  may  be  absorbed  before  decomposition  takes 
place.  Animals  even  tolerate  the  injection  of  small  quantities  of  decom- 
posed fluids,  while  large  amounts  prove  fatal. 

The  more  intact  the  capacity  of  the  peritoneum  for  absorption,  the 
more  likely  is  absorption  to  ensue  before  decomposition  has  set  in.  The 
absorptive  capacity  of  the  peritoneum  appears  to  be  dependent  on  the 
amount  of  intra-abdominal  pressure  and  intestinal  peristalsis.  Great 
diminution  of  the  pressure  after  removal  of  a  large  abdominal  tumor,  and 
paralysis  of  the  cooled  intestines  which  have  been  exposed  for  a  long  time 
to  the  outer  air,  diminish  absorption,  while  the  same  factors  increase 
transudation  from  the  peritoneum. 

By  limiting  the  cooling  of  the  intestines  as  much  as  possible,  and  by  ap- 
plying an  external  compressing  bandage,  we  may  combat,  in  great  part, 
the  unfavorable  effects  of  these  factors.  Finally,  great  influence  is  exerted 
by  the  histological  structure  of  the  peritoneum  and  the  condition  of 
general  nutrition.  In  feeble,  anaemic  individuals  we  can  hardly  hope  for  un- 
disturbed equilibrium  between  the  processes  of  absorption  and  exudation. 
Recent  inflammatory  irritation  of  the  peritoneum  appears  to  diminish  its 
capacity  for  absorption  less  than  old,  ehronic,iii(lammatory  processes  which 
have  given  rise  to  callous  thickenings  or  extensive,  firm  adhesions.  The 
peritoneum  presents  very  unfavorable  conditions  when  it  is  intimately 
united  to  tough,  gelatinous  tumor  contents,  after  previous  rupture  of  a 

cyst. 
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As  a  general  t  bing  proplrj  Lad  ic  drainage  is  noi  much  employed  at  the 
present  time.  Reliance  is  placed  on  the  greater  efficiency  of  our  disin- 
fectants and  the  absorptive  capacity  of  the  peritoneum,  ({renter  im- 
portance is  attached  to  the  exclusion  of  decomposition-producers  than  on 
the  removal  of  material  which  may  possibly  decompose.  Some  former 
advocates  entirely  discard  drainage,  others  limit  its  use  to  very  exceptional 
cases.  These  include  incomplete  haemostasis  in  prolonged  operations  in 
which  torn  and  contused  tissue  is  left  behind,  very  unclean  opera  lions, 
with  escape  of  infectious  cyst  contents  and  beginning  peritonitis,  injuries 
to  the  bladder  and  uterus  (on  account  of  the  possibility  of  extravasation 
of  urine.)  The  increasing  limitation  of  drainage  is  founded,  apart  Erom 
the  perfection  of  our  primary  antisepsis  and  of  the  technique  of  operation, 
upon  the  knowledge  that  the  present  methods  of  drainage  are  not  very 
efficient  and  are  associated  with  certain  disadvantages. 

In  1885  Peaslee  first  introduced  prophylactic  drainage.  lie  passed  an 
elastic  catheter  through  Douglas's  sac  into  the  vagina,  and  through  it 
washed  out  the  abdominal  cavity;  ascitic  fluid  escaped  through  the  catheter. 
In  1867  Kceberle  employed  glass  tubes  which  were  placed  in  the  abdominal 
wound  in  cases  in  which  the  accumulation  of  large  amounts  of  fluid  was 
dreaded.  In  1872  Sims  recommended  drainage  in  all,  even  the  simplest, 
cases  of  ovariotomy.  Sims  receded  somewhat  from  this  first  position, 
but  to  him  undoubtedly  belongs  the  credit  of  giving  a  great  impetus  to 
the  renewed  study  of  the  causes  and  prophylaxis  of  septicaemia. 

Methods  and  Technique  of  Peritoneal  Drainage. 

The  abdominal  cavity  may  be  kept  open  through  the  abdominal  wound, 
the  vagina,  or  both  parts  simultaneouesly. 

Drainage  through  the  abdominal  walls.     For  this  purpose  we  use  fenes- 


trated, curved  glass  canulae,  10  to  18  cm.  long  and  with  a  lumen  of  10 
to  12  mm.  (Fig.  122).  These  are  pushed  behind  the  uterus  to  the  floor 
of  Doulgas's  cul-de-sac,  and  occasionally  into  the  vesico-uterine  fossa  or 
towards  the  lumbar  region,  and  are  fixed  in  the  wound  by  close  apposi- 
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tion  of  the  surrounding  sutures.  Keith  placed  disinfected  sponges  in 
front  of  the  opening  of  the  glass  tubes  and  fastened  them  with  india 
rubber  cloth.  At  first  the  sponges  are  changed  every  4  to  5  hours,  later 
they  are  changed  less  frequently. 

Hegar  secures  much  more  perfect  antiseptic  occlusion  by  covering  the 
free  end  of  the  tube,  which  passes  through  an  opening  in  the  antiseptic 
abdominal  bandage,  with  carbolized  cotton  and  then  with  protective  silk. 
The  accumulated  secretion  is  removed  by  means  of  a  wire  wrapped  in 
absorbent  carbolized  cotton,  which  is  kept  permanently  on  the  floor  of 
the  glass  tube.  From  time  to  time — at  first  every  hour,  later,  at  longer 
intervals — the  wire  is  removed,  the  glass  tube  cleaned  by  the  repeated 
insertion  of  wire  rods  armed  with  cotton,  until  they  come  out  perfectly 
dry.  The  dressing  is  then  applied  as  before.  By  keeping  the  outer  end 
of  the  glass  tube  projecting  in  front  of  the  abdominal  bandage,  free  access 
to  the  peritoneal  cavity,  associated  with  perfected  cleanliness,  is  attained 
at  all  times  without  inconvenience  to  the  patient.  In  addition  to  the 
force  of  gravity  the  increased  intra-abdominal  pressure  (owing  to  the  firm 
abdominal  bandage)  forces  the  secreted  fluid  in  the  direction  of  least  re- 
sistance, i.  e.  the  fenestra  of  the  drainage  tube.  In  addition  the  cotton 
acts  by  capillary  attraction.  The  tube  is  removed  in  2  to  4  days,  accord- 
ing to  the  amount  of  secretion. 

Hegar  has  recently  employed  much  wider  rubber  drainage  tubes,  so- 
called  abdominal  specula.  The  tubes  are  18  cm.  long,  their  lumen  3  to 
4  cm.  wide.  They  are  open  below,  and  the  lower  portion  also  contains 
several  series  of  openings,  1  mm.  in  width.  The  lower  extremity  is  in- 
serted in  the  part  in  which  the  collection  of  secretion  may  be  expected, 
usually  in  Douglas's  cul-de-sac,  but  sometimes  in  the  lumbar  regions,  etc. 
Hegar  stuffs  the  tubes  with  a  large  amount  of  absorbent,  disinfected 
material,  which  possesses  capillary  attraction,  and  he  even  pushes  it  out 
of  the  tubes  in  various  directions  between  the  viscera. 

In  addition  to  drainage  these  tubes  also  facilitate  the  toilette,  and  oc- 
casionally may  be  used  as  specula  for  examining  the  abdominal  cavity. 

Drainage  through  the  vagina  exclusively  has  been  rarely  employed. 
Sims  used  canube,  which  consisted  of  two  elastic  halves,  that  were  merely 
intended  to  maintain  the  patency  of  the  wound  in  the  fornix  vaginae. 
Others  employed  a  rubber  tube  with  transverse  branches. 

Sims's  recommendation  of  simultaneous  drainage  through  the  abdominal 
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walls  and  vagina  by  means  of  long  rubber  tubes  has  been  very  extensively 
followed.  The  opening  of  the  pelvic  cavity  at  its  lowest  point  (Douglas's 
sac)  led  to  the  expectation  of  the  constant  Tree  discharge  of  secretion,  and, 
at  the  same  time,  this  method  afforded  the  possibility  of  antiseptic  irriga- 
tion of  the  pelvic  cavity. 

Olshausen  devised  a  trocar  of  large  calibre,  whose  canula  is  25  cm.  long 
and  lumen  over  1  cm.  in  width,  for  perforation  of  the  vault  of  the 
vagina.     The  wound  produced  by  such  a  large  trocar  occasionally  gives 


rise  to  very  considerable  hemorrhage.  Injury  to  large  vessels  may  be 
avoided  by  using  small  trocars  and  subsequent  blunt  dilatation  of  the 
opening,  or  the  simple  use  of  a  stout  volsella. 

The  drainage  tube  must  have  firm  walls  and  wide  calibre,  in  order  that 
it  may  not  be  rendered  impermeable  by  compression  or  occlusion.  The 
tubes  employed  were  about  GO  to  TO  cm.  long  and  1  cm.  in  diameter.  A 
piece  15  to  20  cm.  long  lay  in  front  of  the  abdominal  wound,  the  intra- 
peritoneal segment  measured  10  to  15  cm.  in  length,  and  contained  G  to 
8  openings  with  a  diameter  of  3  to  -i  mm.  The  remainder  of  the  tube  lay 
in  and  in  front  of  the  vagina,  and  could  be  made  of  any  length  desired 
by  the  insertion  of  a  glass  tube.  The  abdominal  end  was  passed  through 
the  lower  or  upper  angle  of  the  wound,  while  the  vaginal  end  dipped  into 
a  vessel,  filled  with  antiseptic  fluid  and  placed  beneath  the  bed,  or  was 
simply  wrapped  in  a  wad  of  carbolized  cotton.-  In  order  to  avoid  wetting, 
the  patient  lay  upon  a  funnel  bed  or  upon  an  unyielding  mattress,  the 
tube  being  passed  under  her  legs. 

In  order  to  prevent  stagnation  and  decomposition  of  the  secreted  fluids, 
the  majority  of  operators  made  antiseptic  injections  through  the  tube 
forthwith  (diluted  chloride  water  or  salicylic  acid  1:300).  When  the 
tube  was  thoroughly  permeable  Olshausen  used  1  to  2  per  cent,  solutions 
of  carbolic  acid.  The  warmed  disinfectant  fluid  was  poured  into  the 
drainage  tube  by  means  of  a  glass  funnel,  and  this  was  continued  until  the 
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fluid  ran  out  clear.  At  first  the  injections  were  made  very  often,  for 
example,  every  half  hour,  but  later,  much  less  frequently.  In  order  to 
make  the  injections  very  effective,  several  vaginal  drains,  and  occasionally, 
also,  a  glass  tube,  were  passed  into  Douglas's  cul-de-sac.  The  rubber 
tubes  were  retained  3  to  8  days,  according  to  the  peculiarities  of  the  in- 
dividual case,  longest  in  those  in  Avhich  solid  portions  of  the  tumor  and 
therefore  large  foci  of  decomposition  had  been  left  behind. 

The  object  of  prophylactic  drainage,  viz,,  to  remove  the  fluid  accumulated 
in  the  peritoneal  cavity  before  the  occurrence  of  decomposition,  is  rarely 
accomplished.  This  result  is  impeded  to  a  very  marked  extent  by  the 
irregular  shape  and  histological  character  of  the  abdominal  walls.  The 
accumulated  fluid  may  gravitate  into  various  grooves  and  fossa?,  and  it  is 
impossible  to  force  it,  by  means  of  a  strongly  compressing  bandage, 
towards  the  canals  which  are  kept  open  by  the  drainage  tubes.  Tough 
cyst  contents  or  clots  of  blood  are  more  apt  to  be  encapsulated  between 
loops  of  intestines  than  to  be  forced  towards  the  fenestras  of  the  tubes. 
Peritoneal  fluids  may  also  be  moved  in  a  direction  opposite  to  that  of 
gravitation  under  the  influence  of  intestinal  peristalsis  and  aspiration  by 
the  diaphragm. 

Finally,  each  tube  only  drains  the  peritoneal  cavity  for  a  short  time, 
inasmuch  as  it  soon  becomes  encapsulated  by  adhesive  peritonitis,  and 
therefore  can  not  remove  fluid  which  is  situated  outside  of  the  adherent 
loops  of  intestines. 

The  advantages  to  be  derived  from  drainage  are  purchased,  in  each  case, 
at  the  cost  of  new  dangers  and  sources  of  error.  The  patency  of  the 
peritoneal  cavity  carries  with  it  the  danger  of  secondary  infection,  although 
this  appears  to  be  very  slight  if  the  proper  precautions  are  adopted. 

If  a  drainage  tube  remains  in  situ  more  than  36  hours,  plugs  of  young 
connective  tissue  grow  into  the  fenestra  and  sometimes  acquire  an 
astonishing  size  in  a  very  short  time,  especially  under  the  fostering  in- 
fluence of  stasis.  The  omentum  or  an  appendix  epiploicus  may  also  be  , 
drawn  into  the  interior  of  the  tube  by  a  large  cotton  plug,  which  acts  like 
the  piston  of  a  syringe,  [f  the  tube  is  forcibly  removed,  these  structures 
tear,  internal  hemorrhages  ensue,  and  adjacent  adhesions  are  ruptured. 
The  development  of  a  circumscribed  peritoneal  exudation  or  secondary 
sepsis  often  follows  the  removal  or  change  of  a  drainage  tube.  If  the 
tube  is  left  in  position  for  a  long  time  it  may  give  rise  to  necrosis  of  an 
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adjacent  portion  of  the  intestinej  or  to  compression-necrosis  and  secondary 
hemorrhage  from  the  wound  in  the  fornix  vaginae.1  It  has  also  happened 
that  the  drainage  tube  lias  slipped  unnoticed  into  the  peritoneal  cavity 
(Xussbaum). 

Vaginal  drainage  is  the  most  dangerous,  because  infectious  germs  are  es- 
pecially apl  to  enter  the  abdominal  cavity  from  the  vagina,  an  organ  which 
is  kept  aseptic  with  great  difficulty.  Inflammatory  processes  develop  not 
infrequently,  as  the  result  of  infection,  in  the  pelvic  cellular  tissue  near 
the  opening  in  the  fornix. 

The  apparent  advantages  of  vaginal  drainage,  spontaneous  evacuation 
of  the  fluid  which  gravitates  to  the  floor  of  the  pelvis,  and  the  possibility 
of  antiseptic  irrigations,  often  prove  illusory.  There  are  often  other 
sites  of  gravitation,  such  as  the  recto-uterine  fossa  and  the  lumbar  regions, 
apart  from  the  fact  that  the  perforation  through  the  fornix  does  not 
always  correspond  to  the  lowest  part  of  Douglas's  sac.  Nor  are  intra- 
peritoneal injections  entirely  free  from  danger.  They  may  give  rise  to 
poisoning  and  to  the  further  spread  of  previously  encapsulated  deleterious 
masses  by  the  rupture  of  protecting  adhesions  and  the  stimulation  of  in- 
testinal peristalsis. 

Drainage  through  the  abdominal  wound  would  seem  a  priori  to  be  less 
effective  than  vaginal  drainage  in  producing  complete  evacuation  of  accu- 
mulated fluids,  but  this  is  disproven  by  experience.  The  intra-abdominal 
pressure,  which  is  increased  by  the  application  of  a  bandage,  is  usually 
sufficient  in  itself  to  force  the  fluid  into  the  glass  tube,  from  which  it  is 
removed  by  capillary  attraction  in  the  manner  indicated  above.  The 
chief  advantage  of  drainage  through  the  abdominal  Avails  is  owing  to  the 
fact  that  the  glass  tube  is  incompressible  and  can  be  kept  aseptic  with 
tolerable  certainty.  We  have  found  this  method  relatively  efficient  in 
numerous  cases,  and  therefore  prefer  it  decidedly  to  all  other  methods  in 
those  rare  cases  in  which  we  still  resort  to  drainage. 


Closure  of  the  Abdominal  Wound. — The  Dressixo. 

After  the  cleansing   of  the  abdominal  cavity,  the  wound  is  closed  with 
sutures  of  silk,  silver  wire  or  catgut. 

1  Three  weeks  after  the  removal  of  the  tube  Freund  observed  the  exit  of  a  liv- 
ing round  worm  from  the  drainage  canal,  which  remained  obstinately  open. 
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Smoothing  of  the  edges  of  the  wound  by  catting  away  projecting  masses 
of  fat  or  sugi Hated  edges  of  the  peritoneum  is  rarely  necessary.  We 
resort  exclusively  to  ordinary  suture  with  silk.  At  intervals  of  1  to 
1^  cm.  deep  sutures  are  introduced,  passing  through  the  entire  thick- 
ness of  the  edges  of  the  wound,  including  the  peritoneum,  fascias  and 
muscular  tissue.  They  are  introduced  and  removed  at  about  |  cm.  from 
the  peritoneal  edge  and  1  cm.  from  the  edge  of  the  cutis.  If  a  needle  is 
threaded  at  each  end  of  the  suture  both  edges  of  the  wound  may  be 
perforated  from  within  outwards,  thus  affording  to  the  beginner  greater 
security  against  injury  to  the  intestine  and  omentum.  Before  tying  the 
peritoneal  sutures,  the  sponges  situated  behind  the  abdominal  Avails  and  in 
Douglas's  sac  are  removed,  and  their  condition  as  regards  cleanliness 
examined.  Then  the  omentum  is  spread  out  behind  the  abdominal 
wound  in  order  to  avoid  adhesion  of  the  intestines  to  the  wound,  and,  in 
case  of  suppuration  in  the  wound  or  along  the  sutures,  to  facilitate  encap- 
sulation between  the  omentum  -and  peritoneum.  The  sutures  are  then 
drawn  tight  and  tied,  after  we  have  convinced  ourselves  that  the  intestines 
or  omentum  are  not  included.  During  the  closure  of  the  wound  the 
abdominal  walls,  which  have  been  raised  into  a  fold,  may  be  strongly 
compressed  from  both  sides,  and  the  blood,  which  has  escaped  between  the 
edges  of  the  wound,  pressed  out.  Between  the  deep  sutures  are  placed 
superficial  and  moderately  deep  ones  in  numbers  sufficient  to  produce 
close  coaptation  of  the  edges  of  the  cutis. 

If  a  glass  drainage  tube  is  placed  in  the  lower  angle  of  the  wound,  the 
peritoneal  edges  of  the  wound  must  be  closely  applied  to  the  tube  by 
peritoneal  sutures  above  and  below. 

The  question  of  including  the  peritoneum  in  the  abdominal  sutures  or 
not  was  long  regarded  as  too  important,  since  good  results  were  obtained 
by  both  nut  hods.  Like  the  majority  of  operators  we  include  the  peri- 
toneum, because  it  very  soon  adheres  and  thus  protects  the  abdominal  cavity 
from  the  subsequent  entrance  of  blood  or  wound  secretion.  Experiments 
on  animals  also  show  that  the  omentum  and  intestines  are  especially  to 
adhere  to  those  parts  of  the  abdominal  wound  which  are  not  covered  by 
peritoneum.  Spencer  Wells  believes  that  a  broad  peritoneal  cicatrix 
affords  a  good  protection  against  later  abdominal  hernia'. 

On  the  other  hand  it  has  been  feared  that  the  inclusion  of.  the  peri- 
toneum in  the  sutures  would  give  rise  to  the  entrance  of    blood,  pus  or 
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infectious  mutters  through  the  stitch-openings,  and  that  the  occurrence  of 
abdominal  hernia  might  be  favored  by  the  wedge-shaped  tilting  of  the 
peritoneum  between  the  sutures.  If  the  abdominal  walls  are  very  fat 
we  unite  the  peritoneal  edges  of  the  wound  separately  by  a  series  of  deep 
single  sutures  or  by  a  continuous  catgut  suture,  and  then  close  the  re- 
mainder of  the  wound  by  a  second  series  of  sutures  which  embrace  all 
the  other  layers.  Any  cavities  which  remain  between  the  two  series  of 
sutures  must  be  drained.  This  method  permits  rapid  closure  of  the 
peritoneal  cavity  and  very  complete  disinfection  of  the  abdominal  wound, 
without  permitting  the  subsequent  entrance  of  blood  or  disinfectant  fluids 
into  the  abdominal  cavity.  'Fearing  out  of  the  stitches  in  the  peritoneal 
edges  of  the  wound  is  also  prevented.  Otherwise  this  is  very  apt  to  occur 
when  the  abdominal  walls  are  very  thick,  if  the  sutures,  which  compa-s 
the  entire  abdominal  wound,  are  drawn  very  tight.  Under  certain  cir- 
cumstances even  several  series  of  sutures  may  become  necessary,  and 
special  care  must  then  be  devoted  to  the  exact  coaptation  of  the  divided 
fascia?  and  muscular  sheath  of  the  rectus,  in  order  to  avoid  subsequent 
abdominal  hernia?. 

AVe  will  mention  only  a  few  of  the  innumerable  modifications  of  the 
abdominal  suture. 

Since  1874,  Koeberle  stitches  the  tendinous  membranes  of  the  linea 
alba  with  a  series  of  sutures,  without  including  the  peritoneum,  sub- 
cutaneous tissue  or  muscles,  and  carries  the  long  ends  of  the  sutures  out 
of  the  wound.  Superficial  strips  of  plaster  are  then  applied  and  sup- 
ported with  collodion  sutures. 

If  the  peritoneum  has  been  separated  extensively  it  is  fastened  to  the 
abdominal  walls  by  mattrass  sutures.  This  prevents  the  formation  of 
large  cavities,  in  which  blood  and  secretion  may  stagnate. 

After  the  extirpation  of  very  large  tumors,  there  is  sometimes  a  con- 
siderable excess  of  the  thinned  abdominal  walls  which,  on  account  of  the 
diastasis  of  the  recti,  consist  almost  entirely  of  the  cutis  and  peritone- 
um. As  the  functions  of  the  abdominal  walls  must  suffer  if  positive 
pressure  within  the  abdominal  cavity  is  not  produced  for  a  long  time 
after  the  operation,  Ilegar  and  others  have  excised  broad  strips  of  the 
superfluous  abdominal  Avails  in  such  cases. 

After  the  sutures  are  tied  the  patient  is  cleansed  of  blood,  and,  if 
necessary,  provided  with  fresh  clothing. 
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Upon  the  abdominal  wound  is  placed  a  layer  of  salicylated  or  corrosive 
sublimate  cotton  and  then  a  piece  of  protective  silk.  The  entire  abdomen 
is  then  rendered  immovable  by  a  snugly  fitting  cotton  bandage.  This 
simple  dressing  affords  the  abdominal  wound  sufficient  protection  during 
movements  of  vomiting  and  changes  of  position,  and  makes  the  support 
of  the  suture  by  mean«  of  strips  of  adhesive  plaster,  etc.,  entirely  unneces- 
sary. In  the  first  few  hours  the  compression  may  be  quite  marked,  but 
it  is  diminished  by  loosening  the  bandage  if  the  patient  exhibits  no 
tendency  to  vomit.  More  marked  and  protracted  compression  is  only  in- 
dicated when  the  trickling  of  blood  or  serum  into  the  abdominal  cavity  is 
apprehended,  or  a  negative  pressure  in  the  abdominal  cavity  must  be  con- 
verted into  a  positive  pressure. 

Immediately  after  the  application  of  the  dressing  the  catheter  is  passed 
into  the  bladder,  the  vagina  is  again  disinfected,  and  the  patient  then 
put  to  bed.  The  trunk  is  placed  as  nearly  horizontal  as  possible,  the 
head  slightly  raised,  the  lower  limbs  also  slightly  raised.  In  this  way  the 
weight  of  the  body  is  diffused  very  uniformly  upon  the  support,  and  the 
annoying  sliding  down  in  the  lied,  which  is  so  apt  to  produce  bed-sores 
from  unilateral  pressure  on  the  sacral  region,  is  prevented.  The  middle 
of  the  bed  is  occupied  by  a  large  water  pillow,  above  which  are  placed 
other  pillows  which  should  not  be  too  yielding. 

After-Treatment. 

In  the  after-treatment  we  must  particularly  avoid  excessive  interference, 
as  this  has  often  proved  injurious  after  ovariotomy.  We  should  adopt 
the  principle  that  nothing  should  be  done  from  a  medicinal  or  surgical 
point  of  view  without,  a  special  indication.  The  majority  of  women 
complain  of  nausea  and  pain  immediately  after  coming  out  of  the  narcosis. 
In  others  evidences  of  weakness  or  collapse  are  more  prominent.  "With 
these  three  symptoms  we  are  chiefly  concerned  during  the  first  period 
after  the  operation.  Conditions  of  weakness  and  collapse  are  counter- 

acted by  subcutaneous  injections  of  ether  or  tincture  of  musk  and  by 
enemata  of  wine.  If  the  bodily  temperature  has  become  subnormal  ii  i- 
raised  by  the  application  of  heat  by  means  of  warming  flasks.  If  the 
condition  is  due  to  anaemia,  the  head  and  trunk  are  kept  low,  the  legs 
elevated. 
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Nausea  and  vomiting  in  the  first  few  hours  after  the  operation  are  the 
results  of  the  narcosis.  As  the  introduction  of  fluids  into  the  stomach 
increases  ill''  vomiting,  and  internal  remedies  almost  always  prove  ineffec- 
tive, the  patient  should  not  ingest  any  fluids  for  18  to  24  hours  after  the 
operation.  At  the  most,  small  pieces  of  ice  may  be  given  if  they  do  not 
give  rise  to  cough.  When  the  nausea  and  vomiting  last  more  than 
18  hours,  hypodermic  injections  of  morphine,  particularly  in  combination 
with  atropin  gr.  --1,,,  are  often  attended  with  astonishing  result-.  But 
we  are  entirely  powerless  to  relieve  the  vomiting  produced  by  sepsis. 

The  pains  are  usually  relieved  very  effectually  by  enemata  containing 
20  to  25  drops  of  laudanum.  During  the  first  few  hours  after  the  opera- 
tion we  make  hypodermic  injections  of  morphine  only  in  those  cases  in 
which  the  patients  have  been  accustomed  to  them. 

The  urine  is  rarely  evacuated  spontaneously  in  the  first  24  hours.  The 
patients  must  therefore  be  catheterized  every  4  to  6  hours  or  as  often  as 
they  feel  pressure.  The  development  of  catarrh  of  the  bladder  can  be 
prevented  by  careful  disinfection  of  the  catheter  and  the  exposed  meatus 
of  the  urethra. ' 

Distressing  symptoms  of  flatulence  usually  set  in  on  the  second  day,  and, 
if  they  last  a  long  time,  are  intensified  into  colicky  attacks.  As  a  rule 
the  first  flatulent  discharges  are  not  passed  before  the  end  of  the  second 
or  third  day,  rarely  not  until  a  later  period.  From  this  time  the  majority 
of  the  patients  date  the  beginning  of  a  feeling  of  well-being,  and  to  the 
physician  likewise  the  symptom  has  a  favorable  prognostic  significance, 
because  it  proves  the  permeability  of  the  intestines.  The  introduction  of 
an  elastic  or  metallic  tube  into  the  rectum  often  shortens  the  stage  of 
flatulence  very  materially.  Internal  remedies  which  stimulate  peristalsis 
should  be  administered  cautiously  and  not  until  a  later  period. 

Great  care  must  be  devoted  to  securing  a  comfortable  position  and  clean- 
liness, since  in  this  way  alone  can  bed-sores  be  prevented.  If  the  patient 
has  been  placed  in  the  position  described  above,  a  change  will  rarely  be 
required  before  the  end  of  the  3rd  day.  At  the  end  of  this  time,  however, 
the  patient  must  be  carefully  raised  from  the  bed  and  held  horizontally 
by  three  persons  standing  on  the  same  side  of  the  bed,  until  the  genitalia 

1  Shire  we  employ  solutions  of  corrosive  sublimate  for  disinfection  of  the  va- 
gina and  urethral  meatus  we  have  observed  no  cases  of  vesical  catarrh,  even  after 
prolonged  catheterization  with  simple  metallic  catheters. 
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and  nates  have  been  cleansed  of  urine,  blood,  etc.,  and  the  bed  freshly 
made.' 

A  moderate  uterine  hemorrhage  often  appears  on  the  2d  or  3rd  day, 
even  if  the  operation  has  been  made  soon  after  the  cessation  of  menstrua- 
tion. It  is  probably  the  result  of  collateral  fluxion  to  the  uterus  after 
occlusion  of  the  ovarian  vessels.  We  regard  this  symptom,  which  occurs 
almost  constantly  in  successful  eases,  as  a  favorable  sign.  In  many 
patients  it  is  followed  by  a  subjective  feeling  of  decided  relief. 

For  the  first  three  or  four  days  the  patient  receives  only  fluid  food,  very 
little  at  a  time  but  at  short  intervals.  After  the  nausea  lias  ceased  we 
first  administer  to  the  patient  a  little  tea  or  coffee,  perhaps  with  the  addi- 
tion of  a  few  drops  of  brandy.  From  the  3rd  day  we  give  meat  broths 
with  or  without  the  addition  of  rice,  barley  or  yolk  of  v^,  tapioca  soup, 
coffee  au  hut,  milk,  etc.  After  the  Oth  day,  the  patient  may  take  zwie- 
back with  milk,  chicken,  etc.  Flatulent  food,  such  as  vegetables  and 
farinaceous  articles,  must  be  avoided  for  a  long  time  in  order  to  protect  the 
abdominal  cicatrix. 

If  the  vomiting  is  obstinate  and  protracted,  food  and  analeptics  should 
be  given  per  rectum.  The  violent  thirst  in  such  cases  should  be  allayed 
by  simple  enemata  of  water. 

The  early  occurrence  of  the  first  evacuation  from  the  bowels  may  en- 
danger, by  the  unavoidable  action  of  the  abdominal  muscles,  the  union 
of  the  abdominal  wound,  or  it  may  rupture  protecting  adhesions  around 
the  ligated  pedicle  and  thus  give  rise  to  fever.  Even  the  premature 
sliding  off  of  the  ligature  is  possible.  If  we  give  the  above-mentioned 
food,  which  produces  very  little  faeces,  the  patient,  who  was  thoroughly 
purged  before  the  operation,  will  rarely  experience  any  desire  to  go  to 
stool  before  the  8th  day.  About  this  time  an  evacuation  should  be  secured 
by  laxatives,  such  as  calomel  or  castor  oil  in  capsules,  since  prolonged 
constipation  would  produce  the  same  disadvantages  as  too  early  abdominal 
pressure,  on  account  of  the  hardness  of  the  Esecal  masses. 

The  careful  observation  of  the  temperature  and  pulse  is  absolutely 
necessary  for  prognosis  and  the  timely  recommendation  of  therapeutic 
measures.  The  temperature  falls  not  infrequently  below  the  normal. 
particularly  after  protracted  operations  (  according  to  Werth,  from  1  to 

'On  account  of  tin'  simplicity  ami  certainty  of  this  method  we  have  never 
felt  the  need  of  more  or  Less  complicated  lifting  apparatus. 
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1  |  decigrades,  5.2  decigrad.es  on  the  average).  A  completely  apyrexial 
course  is  not  always  attained,  even  under  the  strictest  antisepsis,  but  the 
maximum  of  the  evening  temperatures  on  the  2nd  and  3rd  days  rarely 
exceeds  38.5  in  the  vagina.  A  temperature  above  39.5°  during  the  first 
three  days  is  almost  always  produced  by  septic  infection,  and  very  excep- 
tionally by  circumscribed  inflammatory  processes  around  the  ligated  pedicle, 
in  the  abdominal  wound  or  in  remote  organs,  fur  example,  the  lungs. 
Considerable  elevations  of  temperature,  which  do  not  begin  until  towards 


the  8th  day,  indicate  suppuration  in  the  abdominal  walls,  while  a 
around  the  ligated  pedicle  give  rise  to  fever  which  begins  later,  is  at  first 
continued,  but  subsequently  becomes  strongly  remittent. 

The  surgical  after-treatment  is  very  simple.  The  first  dressing  is  not 
changed  before  the  ?th  day,  unless  blood  trickles  through  or  pain  in  the 
wound  and  fever  indicate  pathological  processes  in  the  abdominal  wound. 

The  sutures  are  removed  on  the  8th  day.  On  the  day  before,  strips  of 
adhesive  plaster,  which  are  split  on  both  sides  of  the  wound,  and  are  tied 
over  the  wound  by  means  of  little  bands  which  are  sewed  on,  are  applied 
in  order  to  protect  the  fresh  cicatrix  from  lateral  traction  (Fig.  124). 
Koeberle  used  the  following  dressing:  three  or  four  thick  cords  are  un- 
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twisted  at  one  end  and  spread  out  like  a  duck's  foot,  and  are  made  to 
adhere  on  both  sides  of  the  wound  by  means  of  collodion,  while  the  in- 
tact median  ends  serve  for  tying. 

.As  a  rule,  the  secretion  of  the  wound  is  reduced  to  a  minimum,  but 
it  is  only  since  the  introduction  of  disinfection  with  corrosive  sublimate 
that  we  have  noticed  the  complete  absence  qf  every  trace  of  suppuration 
between  the  edges  of  the  wound  and  in  the  canals  of  suture.  In  badly 
treated  wounds,  oedematous  or  very  fatty  abdominal  walls  and  insufficient 
disinfection,  union  by  first  intention  is  not  secured  over  large  surfaces  and 
suppuration  becomes  profuse.  Frequent  change  of  dressing  is  then  ren- 
dered necessary.  The  abscesses  which  develop  in  or  near  the  wound  in  rare 
cases  almost  always  start  from  insufficiently  disinfected  sutures  and 
ligatures,  and  must  be  opened  as  soon  as  possible. 

In  a  few  cases  the  wound  has  been  found  to  gape  open  to  a  greater  or 
lesser  extent  either  before  or  after  the  removal  of  the  sutures.  This 
unfortunate  event  may  be  due  solely  to  mechanical  causes,  such  as  pre- 
mature removal  of  the  sutures,  coughing  or  vomiting,  prematurely  getting 
out  of  bed.  But,  as  a  general  thing,  it  results  from  infection  of  the  edges 
of  the  wound,  which  have  not  healed  by  first  intention,  or  from  tympani- 
tic distension  of  the  abdomen  in  septic  peritonitis.  The  intestines  may 
protrude  through  the  opening  and  even  symptoms  of  incarceration  may 
set  in.  The  intestines  must  be  replaced  forthwith,  perhaps  after  their 
size  has  been  diminished  by  puncture,  and  fresh  sutures  introduced,  sup- 
ported by  strips  of  adhesive  plaster.  But  this  plan  promises  success  in 
those  cases  alone  in  which  the  healthy  edges  of  the  wound  have  separated 
as  the  result  of  mechanical  causes,  while  in  cases  of  infected  wound  or 
septic  peritonitis  the  prognosis  seems  to  be  absolutely  unfavorable  not 
alone  as  regards  the  plastic  results,  but  also  as  regards  life. 

Accidents  during  and  after  the  Operation. 

Sudden  death  during  or  shortly  after  the  operation  is  of  rare  occur- 
rence. It  may  be  the  result  of  the  narcosis,  or  of  hemorrhage  from  torn 
or  imperfectly  ligated  vessels  of  the  omentum  or  pelvis. 

Even  apart  from  hemorrhage,  death  may  be  the  result  of  cerebral 
anaemia  it',  after  rapid  removal  of  large  tumors,  a  considerable  portion  of 
the  blood  in  (he  body  accumulates  in  the  abdominal  vessels,  which  have 
been  suddenly  relieved  of  pressure. 
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Some  patients  succumb  to  shock.  Reflex  paralysis  of  the  heart  results 
from  the  repeated  injury  to  the  peripheral  terminations  of  the  numerous 
nerves  in  the  abdominal  organs.  The  features  become  sunken,  the  pulse 
weak  or  intermittent,  the  respirations  become  superficial.  The  injuries 
to  the  nerve  terminations  need  not  be  mechanical  in  character,  as  is  shown 
by  Olshausen's  observations  on  the  dangerous  effects  of  injections  of 
thymol  into  the  abdominal  cavity.  In  milder  cases  the  symptom-  of 
shock  subside  as  soon  as  its  cause  is  removed,  for  example,  after  the  cesa- 
tion  of  extensive  manipulations  of  the  intestines.  In  severe  cases,  how- 
ever, the  patients  die  during  the  operation  or  within  3  or  4  hours  after- 
wards. Women  who  suffer  from  marked  disease  of  the  respiratory  and 
circulatory  organs  are  exposed  to  the  greatest  danger.  Among  Olshausen's 
five  patients,  who  died  of  shock,  one  suffered  from  an  old  pleuritic  exuda- 
tion, another  from  sarcomatosis  of  the  pleurse.  An  anremic  fatty  heart 
or  brown  atrophy  of  the  heart  is  often  found  on  autopsy  in  such  cases. 

The  reflex  depressive  effects  on  the  heart  and  lungs  are  combined  with 
other  severe  injuries  in  complicated  and  severe  operations,  for  example, 
great  loss  of  blood,  prolonged  duration  of  narcosis  and  of  the  exposure  of 
the  peritoneal  cavity.  Wegener  thinks  that  the  latter  factor  proves 
dangerous  on  account  of  the  notable  loss  of  heat  from  the  widely  exposed 
peritoneum  (parietal  and  visceral  peritoneum  and  surface  of  the  tumor), 
and  the  consequent  diminution  of  the  bodily  temperature.  As  the  result 
of  experimentation  Maass  corroborates  the  great  danger  of  prolonged  ex- 
posure of  the  peritoneum,  but  thinks  that  it  is  owing,  not  to  the  direct 
loss  of  heat,  but  to  the  loss  of  water  produced  by  rapid  evaporation  from 
the  moist  surfaces  of  the  serous  membrane,  and  resulting  in  considerable 
thickening  of  the  blood,  and  thus  in  a  notable  diminution  of  the  blood 
pressure  and  the  production  of  heat. 

The  unfavorable  influence  of  the  last-mentioned  factors  is  especially  ) 
marked  when  the  large  size  of  the  tumor  and  extensive  adhesions  neces- 
sitate a  wn'dc  opening  in  the  peritoneal  cavity,  or  when  the  duration  of  the 
operation  is  prolonged  to  2  hours  or  more.  It  is  in  such  cases  that  the 
patients  die  within  24  to  3G  hours,  without  having  recovered  even  tem- 
porarily from  the  operation,  after  grave  symptoms  of  collapse,  subnormal 
temperature,  sunken  features,  great  prostration,  small  pulse  (at  first 
slow,  later  accelerated),  superficial  and  irregular  respiration. 

Finally,  the  symptoms  of  sl;ock  may  be  combined  with  the  most  acute 
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sepsis,  and  there  is  no  doubt  that  some  fatal  cases,  which  were  formerly 
regarded  as  shock,  should  he  interpreted  as  sepsis,  inasmuch  as  they  were 
attended  with  considerable  rise  of  temperature  and  even  with  anatomical 
changes  in  the  peritoneal  cavity. 

Among  the  accidental  injuries  of  other  organs  those  of  the  intestines, 
bladder  and  ureters  are  the  most  important.  These  organs  are  most  fre- 
quently torn  or  cut  in  loosening  adhesions.  The  intestines  may  also  be 
penetrated  during  the  application  of  the  abdominal  sutures,  or  they  are 
cut  during  the  enlargement  of  the  abdominal  incision  or  even  during  the 
first  incision.  The  treatment  of  injuries  of  the  intestines  and  bladder 
depends  upon  the  size  and  shape  of  the  wound. 

Incised  and  penetrating  wounds  of  the  intestines  or  bladder  must  be 
united  with  an  inclosed  suture,  the  edges  being  rendered  smooth  when 
necessary.  The  chief  importance  is  to  be  attached  to  broad  contact  cf  the 
serous  membrane. 

Large,  irregular  openings  require  previous  resection  of  a  portion  of  the 
intestine,  a  procedure  which  is  much  preferable  to  the  formation  of 
an  artificial  anus  by  stitching  the  injured  loop  of  intestine  into  the  ab- 
dominal wound  as  was  done  in  one  case  by  Protheroe  Smith.  The 
intestine  is  compressed  on  both  sides  of  the  part  to  be  removed  by 
cushioned  intestinal  clamps,  and  simply  sewed  together  with  catgut  or  an 
elastic  ligature.  An  intervening  wedge-shaped  piece  and  the  correspond- 
ing portion  of  the  mesentery  are  excised.  The  apex  of  the  wedge  is  directed 
towards  the  mesentery,  whose  vessels  have  been  previously  ligated  en  masse 
or  are  ligatured  in  the  cut  surface.  Among  the  various  methods  of  in- 
testinal suture  we  will  describe  only  Ozena's  double  suture.  Czerny 
enters  the  serous  membrane  with  the  needle  2  to  3  mm.  from  the  edges 
of  the  wound  and  immediately  in  front  of  the  mucous  membrane,  then 
in  front  of  the  mucous  membrane  of  the  other  edge  of  the  wound,  and 
out  through  the  serous  membrane  2  to  3  mm.  from  the  edges  of  the 
wound.  In  this  way  the  edges  of  the  wound  and  a  strip  of  serous  mem- 
brane 2  to  3  mm.  broad  are  brought  into  coaptation.  These  sutures  are 
introduced  around  the  intestines  at  intervals  of  3  to  4  mm.  After  they 
have  been  tied  and  cut  short,  a  second  row  is  inserted  at  intervals  of  ■£ 
cm.  which,  like  Lembert's  sutures,  bring  the  serous  layer  into  coaptation 
over  a  broader  surface. 

Great  interest  attaches  to  the  four  known  cases  of  injury  of  the  ureters 
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which  terminated  favorably.  This  occurred  in  very  complicated  opera- 
tions  upon   intra-ligamentary  tumors   or  combined   extirpation   of   the 

uterus  and  both  ovaries  (Walther  Simon).  The  ureter  was  either  cut 
through  directly  or  was  opened  by  ligation.  The  urine,  which  only  com- 
municated temporarily  with  the  peritoneal  cavity,  was  discharged  subse- 
quently through  the  lower  angle  of  the  wound  by  an  abdominal  ureter 
fistula.  But  the  ureter,  whose  vesical  extremity  always  obliterated,  did 
not  communicate  directly  with  the  cicatrix,  but  with  a  small  urinary 
reservoir  which  was  encapsulated  between  the  abdominal  walls  and  bladder. 

In  the  first  case — extirpation  of  the  uterus  and  both  ovaries  by  Walther 
of  Offenbach — the  urine  was  discharged  from  the  left  ureter  alongside  the 
extra-peritoneal  pedicle.  G.  Simon  cured  the  patient  by  extirpation  of 
the  left  kidney. 

In  the  second  case  Xussbaum  had  loosened  a  broadly  adherent  tumor 
after  partial  separation  of  the  peritoneal  layer  of  the  uterus,  and  had 
grasped  the  pedicle  in  a  wire  ecraseur.  The  ecraseur  was  removed  on  the 
11th  dav  after  the  exercise  of  considerable  force,  and  this  was  followed 
by  the  passage  of  a  considerable  amount  of  urine  through  the  abdominal 
wound.  Xessbaum  made  a  new  ureter  by  opening  a  way,  by  means  of  a 
trocar  passed  through  the  urethra,  from  the  bladder  to  the  urinary  re- 
servoir behind  the  abdominal  wound.  This  canal  was  kept  open  per- 
manently by  the  introduction  of  canulae,  so  that  the  fistula  healed  towards 
the  abdomen. 

Hegar  and  Mueller  operated  in  a  similar  manner. 

Hegar  first  endeavored  to  heal  the  ureter,  which  had  been  cut  through 
while  removing  an  intra-ligamentary  tumor,  by  stitching  it  into  a  wound 
in  the  bladder  which  had  been  produced  artificially.  The  attempt  was 
unsuccessful,  but  the  urine  passed  partly  through  the  abdominal  wound. 
partly  through  the  inserted  vaginal  drainage  tube,  without  producing  any 
bad  effects.  After  removal  of  the  drainage  tube  the  opening  in  Douglas's 
cul-de-sac  closed  and  the  urine  escaped  solely  through  the  abdominal 
fistula.  An  artificial  ureter  was  then  formed  by  perforation  through  the 
bladder.  The  abdominal  fistula  diminished  very  slowly  in  size.  At  the 
end  of  9  months  the  canal  was  as  fine  as  a  hair,  and  permitted  the  passage 
of  a  minimum  amount  of  urine. 

In  Mueller's  case,  the  tumor  was  only  partially  extirpated,  and  the 
inferior  intra-ligamentary  segment  of    the  tumor  was  stitched   into  the 
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abdominal  wound.  Favorable  course  until  the  10th  day.  Then  an  urinary 
fistula,  which  communicated  with  the  ureter,  formed  deep  down.  The 
ureter  was  now  connected  with  the  bladder  by  making  a  communication 
between  the  funnel-shaped  wound  and  the  bladder,  and  then  an  attempt 
was  made  to  cover  the  funnel  by  several  plastic  operations.  In  Sept., 
1879,  only  a  fine  fistula  remained. 

Among  the  most  unfortunate  events  in  ovariotomy  must  be  included 
those  in  which  the  operation  cannot  be  completed.  We  disregard  entirely 
those  cases  in  which,  from  the  start,  only  an  exploratory  incision  was 
intended,  because  there  was  some  doubt  with  regard  to  diagnosis  or  the 
practicability  of  the  operation,  and  in  Avhich  the  abdominal  cavity  was 
closed  immediately  after  the  unfavorable  condition  of  affairs  was  demon- 
strated.1 We  only  regard  an  ovariotomy  as  incomplete  when  the  extirpa- 
tion of  the  tumor  by  puncture  or  separation  of  adhesions  has  been  begun, 
and  the  impracticability  or  relatively  too  great  danger  of  the  operation 
is  subsequently  recognized. 

If  the  operation  is  soon  discontinued,  the  abdominal  wound  may  be 
entirely  closed  after  sewing  .up  the  opened  cyst  wall.'2  In  many  cases  this 
is  no  longer  possible,  because  the  operation  has  gone  too  far  and  the  tumor 

1  The  field  of  exploratory  incisions  has  been  greatly  restricted  of  late  by  the  im- 
proved diagnosis  of  abdominal  tumors  and  the  advances  in  surgical  technique.  A 
number  of  tumors  which  were  formerly  left  untouched  (tumors  of  the  uterus, 
spleen,  and  omentum,  hydronephrosis,  echinococcus  sacs,  etc.),  are  now  extirpated 
or  successfully  treated  in  other  ways  after  the  performance  of  laparotomy.  In  ova- 
rian tumors  exploratory  incision  need  only  be  considered  with  regard  to  the  rec- 
ognition of  unfavorable  connections  or  malignant  character.  In  the  former  event 
we  will  merely,  as  a  rule,  resort  to  a  modification  of  the  operation  (drainage,  par- 
tial extirpation).  In  the  latter  event  the  exploratory  incision  is  a  serious  opera- 
tion which,  in  view  of  the  other  diagnostic  means  at  our  command,  need  rarely 
be  resorted  to. 

2  The  only  case  in  which  Kaltenbach  was  compelled  to  discontinue  an  operation, 
after  it  had  been  begun,  was  that  of  an  intra-ligamentary  cystoma,  to  which  a 
mass  of  intestines  was  extensively  adherent.  Despite  the  most  careful  attempts 
at  separation  the  softened  intestinal  wall  ruptured  over  a  large  area  and  necessi- 
tated closure  with  a  number  of  sutures.  In  addition  the  histological  character 
of  thf  tumor  appeared  suspicious.  The  incision  in  the  intra-ligamentary  cysl  wall 
(which  was  covered  with  peritoneum)  was  sewed  up  and  the  abdominal  wound 
entirely  closed.  The  operation  wus  not  followed  by  reaction.  A  few  months 
later  profuse  intestinal  hemorrhages.     No  further  history  was  obtained. 

Vol.  VI.— IT 
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lias  been  injured  or  destroyed.  The  opening  in  the  sac  wall  must  then  be 
enlarged  and  stitched  into  the  abdominal  wound,  as  in  partial  extirpation 
of  intra-ligamentary  cystomata,  in  order  to  produce  shrinking  o 
portion  left  behind  by  means  of  drainage  or  dry  antiseptic  dressings.' 
When  abdominal  portions  of  the  tumor  are  left  behind,  the  danger  is  much 
greater,  because  the  secreting  wound  surface  and  the  amount  of  necrotic 
tumor  tissue  are  then  much  larger. 

The  outlook  is  very  gloomy  if  solid  parts  of  a  tumor  have  been  removed 
and  the  torn  remainder  cannot  be  excluded  from  the  peritoneal  cavity  by 
stitching  it  to  the  abdominal  walls.  We  then  possess  no  means  of  pre- 
venting the  dangers  which  result  from  the  communication  of  the  de- 
generating tumor  with  the  abdominal  cavity. 

Secondary  hemorrhages  almost  always  have  their  source  in  the  vessels 
of  the  pedicle,  in  adhesion  surfaces  which  have  been  laid  bare,  or  in  opened 
cellular  tissue  spaces.  They  rarely  arise  from  the  tearing  asunder  of  the 
abdominal  wound  or  from  imperfectly  ligated  vessels.  But  Bayless  report  i 
a  case  in  which  the  patient  died  of  hemorrhage  from  an  artery  in  the 
abdominal  walls,  20  hours  after  the  operation.  Secondary  hemorrhag  -• 
generally  occur  within  the  first  24  hours.  When  the  pedicle  is  treated 
intra-peritoneal  late  hemorrhages  must  be  regarded  as  catamenial.  The 
hemorrhage  will  be  external  or  internal  according  to  its  source  and  to  the 
method  of  treatment  of  the  pedicle. 

Intra-peritoneal  hemorrhages  vary  greatly  in  significance.  Slight 
amounts  of  blood  are  rapidly  absorbed.  More  abundant  hemorrhages 
may  give  rise  to  encapsulated  haematomata,  particularly  in  Douglas's  sac. 
The  relations  of  hemorrhage  and  sepsis  have  been  discussed  above.  The 
hemorrhages  resulting  from  slipping  of  the  ligatures  around  the  pedicle, 
or  omentum  are  the  most  serious  and  usually  prove  rapidly  fatal.  The 
present  perfected  technique  will  prevent  this  unfortunate  accident  with 
almost  absolute  certainty,  while  it  was  not  infrequent  in  former  times 
when  the  pedicle  was  ligated  as  a  whole.  Profuse  hemorrhages  are  char- 
acterized by  the  symptoms  of  anaemia,  when  still  more  abundant  by  painful 
protrusion  of  both  inguinal  regions  or  marked  depression  of  Douglas's  sac. 
The  only  chance  then  resides  in  reopening  the  abdominal  wound  and  re- 

■Perhaps  dusting  the  sac  with  a  mixture  of  tannin  and  silicylic  acid  (3  or  2  :  1) 
would  prove  as  effective  as  it  does  in  the  after  treatment  on  an  open  extra-uterine 
foetal  sac. 


OPERATIONS    OX   THE    OVARIES-  259 

applying  the  ligatures.  In  some  cases  the  diagnosis  I)  tween  interi  al 
hemorrhage  and  acute  sepsis  with  free  peritoneal  transudation  may 
he  doubtful.  But  even  in  the  latter  event  it  is  justifiable  to  open  the 
abdominal  cavity,  although  this  procedure  is  rarely  attended  with  success. 

After  extra-peritoneal  treatment  of  the  pedicle  the  cause  of  the  hemor- 
rhage not  infrequently  consists  in  the  fact  that  the  pedicle  has  been  cut 
by  the  clamp  or  wire  sutures,  or  has  been  pulled  upon  during  premature 
removal  of  the  clamp.  In  other  cases  it  was  the  result  of  erosion  of  the 
vessels  in  a  pedicle  which  had  not  been  kept  aseptic.  So  long  as  the 
pedicle  was  united  with  sufficient  firmness  to  the  abdominal  wound,  the 
bleeding  vessels  could  be  grasped  with  artery  forceps  and  tied,  or  the 
funnel  in  the  lower  angle  of  the  wound  could  be  tamponed  with  styptic 
cotton,  etc.  But  if  the  pedicle  had  separated  entirely  or  partly  from  the 
wound,  it  again  became  necessary  to  reopen  the  lower  angle  of  the  wound 
and  to  ligate  the  pedicle  as  a  whole  or  in  part. 

After  extra-peritoneal  treatment  of  the  pedicle  small  amounts  of  blood 
were  occasionally  found  to  trickle  from  the  Fallopian  tube,  which  had 
become  adherent  in  the  lower  angle  of  the  wound,  at  the  time  of  men- 
struation. Based  on  this  experience  the  possibility  of  similar  processes 
after  intra-peritoneal  treatment  of  the  pedicle  was  assumed.  Very  few 
authentic  cases,  however,  have  been  reported  in  which  eatamenial  hemor- 
rhages occurred  at  a  remote  period  after  the  operation. 

Septic  peritonitis  is  by  far  the  most  frequent  cause  of  death  after 
ovariotomy.  It  presents  very  notable  differences  in  its  anatomical  and 
clinical  course,  according  to  the  amount  and  quality  of  the  infectious 
matters  which  have  become  effective.  Whether  the  infectious  substances 
meet  with  fluid  material  for  decomposition  in  the  abdominal  cavity  or  not, 
also  appears  to  exert  a  decided  influence  on  the  course  of  the  disease. 

Death  may  occur  from  septic  poisoning  before  notable  changes  develop 
within  the  abdominal  cavity.  Or  the  autopsy  reveals,  at  the  most,  begin- 
ning opacity  of  the  peritoneum,  some  swelling  of  the  retro-peritoneal 
cellular  tissue,  and  a  small  amount  of  sero-bloody  transudation.  In  the 
majority  (it  cases,  however,  septic  infection  gives  rise  to  a  diffuse  purulent 
or  sero-fibrinous  peritonitis. 

In  the  clinical  history  of  the  disease  the  symptoms  of  septic  poisoning 
or  of  the  accompanying  peritonitis  may  predominate,  in  other  eases  the 
sepsis  acquires  special  characteristics  from  the  complicating  conditions  of 
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collapse.  The  febrile  movement,  accordingly,  does  not  run  a  typical 
course.  After  the  primary  collapse  has  disappeared,  there  is  usually 
a  considerable  rise  of  temperature  (39  to  40°)  in  the  first  twenty- 
four  hours.  But  this  does  not  always  maintain  an  ascending  direction. 
It  does  not  even  remain  constantly  at  such  a  height,  hut  is  not  infre- 
quently reduced  to  the  normal  by  intercurrent  remissions,  and  may  thus 
be  in  striking  contrast  with  the  severity  of  the  increasing  general  infec- 
tion. Much  more  reliable  data  are  furnished  by  the  observation  of  the 
pulse  which  increases  constantly  and  uninterruptedly  in  frequency  after 
the  operation,  is  usually  120  to  140  as  early  as  the  second  day,  and  at  the 
same  time  becomes  small,  easily  compressible  and  irregular.  The  other 
prominent  symptoms  of  the  accompanying  peritonitis  are  tenderness  on 
pressure,  meteorism  and  particularly  vomiting. 

Our  treatment  of  fully  developed  primary  sepsis  is  almost  powerless. 
Even  the  heroic  decision  to  make  antiseptic  washings  of  the  reopened 
abdominal  cavity,  and  by  subsequent  drainage  to  secure  the  escape  of 
the  decomposing  transudation,  has  never,  in  our  experience,  been  able 
to  prevent  the  fatal  termination  in  diffuse  processes.1 

We  must  confine  ourselves  almost  entirely  to  symptomatic  treatment. 
Koeberle2  states  that  he  has  repeatedly  relieved  the  vomiting  and  tym- 
panites by  the  application  of  the  stomach  pump.  We  treat  the  meteorism 
by  means  of  a  moist  fixation  bandage  and  an  ice  bag.  If  the  tympanites 
gives  rise  to  severe  dyspnoea,  we  may  attempt  to  relieve  the  patient  by 
puncturing  the  intestines  with  fine  canulse.  The  puncture  of  the  dis- 
tended intestines  is  directly  indicated  when  they  have  separated  the  ab- 
dominal wound,  and  the  closure  of  the  latter  cannot  be  effected  in  any 
other  May. 

The  greatest  benefit  is  derived  from  large  doses  of  narcotics.  They 
diminish  the  pain,  relieve  the  restlessness  of  the  patient,  and  are  also  the 
most  effective  remedy  against  vomiting.  In  some  cases,  indeed,  the  com- 
plete quiet  secured  for  the  intestines  and  abdominal  walls  may  prevent  the 
further  spread  of  deleterious  masses  within  the  abdominal  cavity,  and 
thus  convert  the  process  into  a  local  one.  In  favorable  cases,  the  processes 
of  exudation  and  absorption  maybe  confined  to  a  small,  circumscribed 

1  This  agrees  with  the  experience  of  Schroeder,  vide  Deutsch.  Med.  Wschr..  Mar. 

8,  1ST9. 

-  Aivhiv.  de  Tocologie,  Juillet.  1876. 
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portion  of  the  peritoneum.1  Deleterious  fluids  are  especially  apt  to  be 
encapsulated  at  an  early  period  in  the  pelvic  cavity.  Even  in  such  cases 
high  fever,  vomiting,  dry  tongue,  and  even  obtunded  sensorium  are 
noticeable  in  the  first  few  days.  But  the  upper  part  of  the  abdomen 
remains  soft  and  painless,  and  we  are  soon  enabled  to  demonstrate  an 
encapsulated,  sero-bloody,  purulent  or  ichorous  exudation  into  Douglas's 
cavity. 

If  left  to  themselves  the  larger  intra-peritoneal  exudations  usually  prove 
fatal  from  sepsis  or  subsequent  rupture  into  the  free  peritoneal  cavity. 
It  is  rare  that  spontaneous  perforation  occurs  early  in  a  favorable  direc- 
tion, for  example,  through  the  lower  angle  of  the  wound.  The  artificial 
evacuation  of  the  exudation  through  the  vagina  should  therefore  be  per- 
formed, as  soon  as  it  is  recognized  with  certainty.  If  the  exudation 
extends  to  the  abdominal  walls  or  has  perforated  them  spontaneously,  the 
sac  may,  at  the  same  time,  be  cleaned  out  from  above.  Spencer  Wells, 
Keith,  Freund  and  others,  have  obtained  very  good  results  from  the 
opening  of  such  encapsulated  mtra-peritoneal  exudations. 

A  variety  of  circumscribed  peritonitis,  which  is  entirely  distinct  from 
that  hitherto  described,  and  which  is  chiefly  characterized  by  its  late  oc- 
currence and  chronic  course,  develops  when  imperfectly  disinfected  liga- 
ture material  acts  as  the  carrier  of  infection,  and  the  stump  of  the  pedicle 
furnishes  the  sole  material  for  decomposition.  It  is  probable  that,  in 
such  cases,  suppuration-producers  alone  come  into  play,  and  the  symp- 
toms of  primary  sepsis  are  absent.  There  is  no  severe  fever,  or  it  does 
not  set  in  until  the  end  of  the  first  week.  In  the  second  or  third  week 
we  can  demonstrate  firm  nodules  of  exudation  in  the  vicinity  of  ligated 
portions  of  the  omentum,  loosened  bands  of  adhesion  or  the  ligated  pedi- 
cle. After  a  remittent  fever  the  encapsulated  inflammatory  products  are 
often  absorbed.     In  other  cases  an  intra-peritoneal  abscess  develops  and 

1  Kallenbach  observed  a  very  instructive  case  of  circumscribed  peritonitis  around 
the  abdominal  wound,  which  terminated  fatally  on  the  9th  day.  Beneath  th<>  ad- 
herent wound  the  discolored  peritoneal  edges  had  separated.  A  loop  of  intestines 
was  adherent  to  the  vicinity  of  the  wound  by  fibrinous  exudation.  The  rest  of 
the  abdominal  cavity  and  the  ligated  portions  of  both  ovarian  pedicles  were  en- 
tirely normal.  The  infection  was  unfortunately  owing  to  the  fact  that  the  in- 
sufficiently disinfected  assistant,  to  whom  the  anaesthetic  was  intrusted,  had  held 
the  sutures  of  the  abdominal  wound  for  some  time,  while  the  sponges  were  being 
changed. 
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ruptures.     This  generally  occurs  in  a  favorable  direction  externally,  or 

into  adjacent  hollow  viscera  (intestines,  bladder,  vagina),  and  very  rarely 
into  the  free  abdominal  cavity.  The  most  frequent  sites  of  perforation 
are  the  rectum  and  abdominal  wound.  In  addition  to  pus  large  shreds 
of  ligated  parts  of  the  tissues,  together  with  the  ligatures  are  not  infre- 
quently discharged. 

Extensive  venous  thrombosis  sometimes  occurs  within  the  vessels  of 
the  pedicle  or  other  ligated  portions  of  tissues.  This  may  be  prolonged 
into  the  veins  of  the  pelvis  and  thighs,  or  along  the  spermatic  veins  into 
the  vena  cava.  The  separation  of  large  plugs  is  followed  not  infrequently 
by  fatal  embolism  of  the  pulmonary  artery.  If  the  thrombi  are  infected 
or  softened  by  an  intra-peritoneal,  purulent  or  ichorous  focus,  or  by  the 
gangrenous  stump  of  the  pedicle,  unilateral  or  bilateral  phlegmasia  alba 
dolens  or  metastatic  pyaemia  will  develop.  In  feeble  anaemic  individuals, 
marantic  thromboses  sometimes  set  in,  particularly  in  the  veins  of  the 
legs,  and  cause  protracted  convalescence,  which  is  not  free  from  danger, 
on  account  of  the  possibility  of  embolism  and  other  complications. 

Hypostatic  pneumonia  may  develop  under  similar  conditions,  and,  in 
connection  with  other  varieties,  for  example,  embolic  and  "  foreign  body  " 
pneumonia,  form  a  constant  and  not  unimportant  percentage  of  the 
causes  of  death  after  ovariotomy. 

In  a  few  cases  death  is  the  result  of  exhausting  suppuration.  Its 
sources  consist  of  retained  solid  portions  of  the  tumor,  a  large  remnant  of 
the  sac  which  has  been  stitched  into  the  abdominal  wound,  large  intra- 
peritoneal abscesses  which  have  perforated  externally,  and  extensive  bed- 
sores. 

Intestinal  occlusion  plays  an  important  part  among  the  unfavorable 
events  after  ovariotomy.  This  may  arise  in  various  ways.  It  is  some- 
times the  fault  of  the  physician,  who  has  included  a  loop  of  intestine  in  the 
sutures,  or  has  drawn  the  intestine  with  the  pedicle  into  the  abdominal 
wound.  Or  torsion  of  free  loops  of  intestines  occurs.  In  Schinzinger's 
case,  the  torsion  was  produced  by  partial  retraction  and  shortening  of  the 
mesentery.  But  other  causes  are  much  more  frequent.  A  loop  of  intes- 
tine1 is  constricted  laterally  by  the  tense,  extra-peritoneal  pedicle,  by  a 
band  of  adhesion,  which  has  been  elongated,  by  an  adherent  portion  of 

1  Schroeder  (Berl.  Klin.  Wschr.  1879,  I.)  saw  the  rectum  incarcerated  in  front 
of  the  sacro-iliac  articulation  by  the  pedicle  which  was  adherent  in  that  locality. 


OPERATIONS    ON    THE    OVARIES. 


263 


the  omentum,  etc.,  and  is  finally  rendered  impermeable,  or  it  is  flexed 
and  thus  rendered  impermeable  by  recent  adhesions  to  the  pedicle,  the 
abdominal  walls,  floor  of  the  pelvis,  the  wall  of  an  abscess  or  an  abdominal 
organ  (bladder,  uterus).  Fig.  125  illustrates  a  case  of  this  kind,  after 
Spencer  Wells.  A  portion  of  the  ileum  immediately  adjacent  to  the  ileo- 
cecal valve  had  coiled  around  the  stump  of  the  pedicle.  The  obstruction 
arose  from  the  sharp  flexion  between  the  adherent  and  the  free,  veiy 
dilated  portion  of  the  small  intestine. 

The  two  last-mentioned  phenomena  are  not  infrequently  associated.     A 


portion  of  the  intestine  which  is  adherent  in  the  pelvis  is  flexed,  but  at  the 
same  time  other  loops  of  intestines  push  their  way  behind  the  tense  mesen- 
tery of  the  adherent  portion  of  the  intestine  and  are  incarcerated.  There 
are  also  transitions  between  and  combinations  of  torsion  of  the  axis  and 
angular  flexion  of  the  intestine.  The  free  portion  of  the  intestine  im- 
mediately adjacent  to  the  adherent  part  is  not  simply  bent  at  an  angle  but 
is  also  more  or  less  twisted  on  its  axis.  The  unravelling  of  the  real  con- 
dition of  things  may  prove  difficull  even  at  the  autopsy. 

Finally,  openings  in  the  omentum  or  mesentery  which  have  been  made 
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artificially,  may  serve  as  openings  for  incarceration;  this  is  also  true  oi 
foramina  which  form  beneath  a  Fallopian  tube  fixed  in  the  inguinal  canal 
(Kaltenbach).  In  accordance  with  its  varying  mode  of  developmenl  the 
intestional  occlusion  may  appear  in  the  first  few  days  after  the  operation 
or  not  until  after  the  lapse  of  weeks  or  months.  Attention  is  generally 
called  to  this  condition  by  the  fact  that  the  passage  of  flatus  is  delayed 
beyond  the  4th  day.  Nausea  and  vomiting  gradually  set  in,  and  there 
are  no  evacuations  from  the  bowels.  The  diagnosis  is  difficult  in  those 
cases  which  are  attended  with  fever  and  peritonitis,  since  the  latter  affec- 
tion is  almost  always  accompanied  by  signs  which  are  attributable  to 
impermeability  of  the  intestines.  The  diagnosis  is  easiest  when  the  signs 
of  internal  incarceration  appear  quite  acutely  and  at  first  without  fever, 
after  convalescence  has  pursued  a  favorable  course. 

As  soon  as  the  diagnosis  is  assured,  the  abdominal  wound  must  be 
reopened,  the  cause  of  the  incarceration  sought  for,  and,  if  possible,  re- 
moved. The  greatest  chances  of  success  are  offered  in  simple  torsion, 
incarceration  by  constricting  bands,  or  flexions  of  the  intestines  by  cir- 
cumscribed adhesions.  On  the  other  hand  the  outlook  is  very  bad  when 
extensive  adhesions  have  formed  after  peritonitis,  since  the  separated  sur- 
faces again  become  adherent,  as  a  rule,  and  the  old  condition  is  restored. 
The  results  of  operative  interference  seem  to  have  been  very  unsatis- 
factory. Ilegar  succeeded  in  only  two  cases  in  permanently  relieving 
intestinal  occlusion.  In  the  first  it  was  produced  by  a  constricting  band, 
in  the  second  by  a  small  adhesion  of  the  intestine  to  the  wall  of  a  large 
intra-peritoneal  abscess,  which  was  opened  at  the  same  time.  The  first 
patient  died  of  pyaemia  10  days,  the  second  one  C  weeks  after  the  opera- 
tion.1 

So  much  the  more  is  it  incumbent  upon  us  to  direct  our  attention  to 
appropriate  prophylaxis.  Short  pedicles  or  those  which  are  adherent  to 
the  intestines  may,  under  no  conditions,  be  fastened  outside  of  the  peri- 
toneum. The  precautions  necessary  in  peritoneal  toilette  and  the  appli- 
cation of  the  abdominal  sutures  have  been  previously  discussed.     The 

1  It  may  be  mentioned  as  a  curiosity  that  Jenks,  in  a  case  in  which  the  patient 

presented  signs  of  intestinal  stenosis  from  the  ninth  day  after  the  operation, 
placed  her  on  her  head  on  the  fcwenty-firsl  day,  and  that  this  was  followed  by  the 
sudden  escape  of  an  enormous  amount  of  gas  from  the  anus. — Amer.  Journ.  of 
Obst.,  July,  1878,  p.  513. 
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inclusion  of  the  peritoneum  in  the  sutures  and  the  spreading  out  of  the 
omentum  behind  the  abdominal  wound  prevent  adhesions  of  the  intestines 
in  this  locality.  The  destruction  or  removal  of  the  peritoneal  endothelium 
by  radiating  heat,  gross  mechanical  injury  or  the  application  of  anti- 
septic fluids  which  are  too  concentrated  must  be  avoided  with  the  greatest 
care.  The  omentum  must  be  carefully  examined.  Band-like  adhesions 
to  the  abdominal  walls  or  pelvic  organs  must  be  always  separated,  and 
window-like  openings  in  the  omentum  must  be  relieved  by  removal  of  the 
part  in  question. 

In  rare  cases  ovariotomy  is  followed  by  fa?cal  fistula?.  These  may  result 
from  perforation  above  a  stenosed  portion  of  the  intestine  long  after  the 
operation,  or  from  perforation  of  encapsulated  exudations  partly  into  the 
intestine,  partly  through  the  abdominal  wound  which  has  remained  open. 
Finally,  faecal  fistula?  may  also  result  from  injury  to  the  intestine  in  the 
application  of  the  abdominal  sutures.  In  a  case  reported  by  Lyon  the 
abdominal  wound  had  closed  incompletely;  at  its  base  was  seen  an  adher- 
ent loop  of  intestine  which  contained  several  perforations  as  large  as  a 
pin's  head,  and  through  which  fa?ces  and  gas  were  discharged  externally. 
Various  therapeutic  measures  were  unsuccessful.  Keith  reports  a  case 
in  which  a  pelvic  exudation  formed  and  ruptured,  first  through  the  ab- 
dominal Avails  and  later  into  the  rectum.  After  a  time  pus  and  fa?ces 
were  discharged  through  the  external  opening,  but  finally  the  latter  closed 
spontaneously.  Bryant  observed  in  one  case  that  the  ligatures  of  the  ped- 
icle (which  had  been  tied  with  whip-cord  and  cut  short)  were  discharged  at 
the  end  of  several  months  through  an  artificial  anus  at  the  lower  end  of  the 
abdominal  wound.  In  Spencer  Wells's  case  the  pedicle,  with  its  ligatures 
cut  short,  was  replaced  in  the  abdomen,  but  a  ligature,  which  had  been 
carried  around  a  firm  adhesion  in  the  left  iliac  fossa,  was  drawn  out  of 
the  lower  angle  of  the  abdominal  wound.  At  first  only  a  small  amount 
of  pus  escaped  along  this  ligature,  but  later  it  was  distinctly  mixed  with 
fa?ces.  The  patient  died  20  months  after  the  operation.  At  the  autopsy 
a  pus  cavity,  which  communicated  on  the  one  side  with  the  rectum,  on 
the  other  with  a  loop  of  intestine,  was  found  between  the  sigmoid  flexure, 
rectum,  and  left  border  of  the  uterus.  Similar  observations  have  been 
since  reported  by  Atlee,  Olshausen  and  A.  Doran. 

It  is  only  in  exceptional  cases  that  the  perforation  in  the  intestines  is 
accessible,  so  that  it  can  be  closed  bv  cauterization  or  suture.      If  the 
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intestines  were  not  alone  perforated,  but  the  lower  pari  were  at  tne  same 
time  impermeable  on  account  of  angular  flexion,  the  attempt  at  direct 
anion  would  have  to  be  preceded  by  the  operation  for  artificial  anus  or  the 
resection  of  the  perforated  portion.  If  the  intestinal  fistula  is  situated 
very  deeply,  if  it  opens  by  a  long  sinuous  canal  only  after  communicating 
with  an  intra-abdominal  abscess  cavity,  we  should  confine  ourselves  at  first 
to  thorough  cleansing  and  to  securing  the  free  escape  of  the  secretion  of 
the  wound,  since  it  is  in  these  very  eases  that  spontaneous  recovery  of  the 
fistula  is  sometimes  observed  (Keith,  Atlee). 

Tetanus  is  a  comparatively  frequent  cause  of  death.  To  the  :il  cases 
collected  by  us  in  1881  with  the  aid  of  Olshausen's  tallies  must  be  added 
2  which  were  reported  by  Olshausen  and  Zweifel,  and  1  by  Malins.  The 
large  majority  of  the  cases  (27)  occurred  after  extra-peritoneal  -treatment 
of  the  pedicle,  and  tetanus  has  become  decidedly  rarer  since  the  extension 
of  the  intra-peritoneal  method.  The  tetanus  was  formerly  ascribed  to  the 
mechanical  and  traumatic  influences  sustained  by  the  extra-peritoneal 
stumps  in  the  clam}).  It  was  supposed  that  incomplete  or  unequal  com- 
pression produced  permanent  irritation  of  the  nerves  of  the  pedicle,  and 
might  lead  gradually  to  the  development  of  centrally  progressing  ana- 
tomical changes  in  the  nerve  tracts.  This  belief  was  strengthened  bv 
the  fact  that  when  tetanus  occurred  after  intra-peritoneal  treatment  of 
the  pedicle  certain  unusual  traumatic  influences  had  been  brought  to  bear 
upon  the  pedicle,  for  example,  it  had  been  grasped  temporarily  by  the 
clamp  or  encircled  with  the  wire  ecraseur.  But  it  cannot  be  denied  that 
the  pedicle,  which  has  been  fastened  extra-peritoneal,  is  exposed  to  other 
(chiefly  infectious)  influences  which  start  from  the  decomposing  stump 
and  which  are  escaped,  as  a  rule,  after  intra-peritoneal  treatment.  The 
entire  clinical  history  of  tetanus  corresponds  most  to  an  infectious  or  toxic 
process.  This  has  become  more  and  more  probable  since  we  have  learned. 
through  Maass,  of  the  existence  of  certain  tetanizing  ptomaines  which 
may.  perhaps,  develop  in  the  decomposing  stump,  and,  on  the  other  hand, 
since  the  experiments  of  Nicolaier  have  shown  that  tetanus  may  be  pro- 
duced experimentally  by  inoculation  with  certain  bacilli-containing  earth 
tests. 

The  disease  generally  begins  at  the  end  of  the  first  week  and  proves 
fatal  within  2  or  '■)  days.  But  cases  have  been  observed  in  which  it  did 
not  begin  until  the  16th  and  17th  days  and   lasted  8  to  9  days.     Only  one 
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case  (Spencer  Wells)  terminated  in  recovery,  after  the  endermatic  use  ol 
curare  (gr.  ^  and  ■]-  applied  to  the  wound  of  blisters  and  to  the  pedicle). 
Opium,  chloroform,  chloral,  curare,  calabar,  atropine,  etc.,  proved  en- 
tirely useless  in  all  other  cases. 

Prognosis  of  Ovariotomy. 

The  prognosis  of  ovariotomy  depends,  above  all,  upon  the  thoroughness 
of  our  antiseptic  measures.  It  is  evident  that  these  can  be  carried  out 
much  more  easily  and  completely  in  hospitals,  which  are  especially  ar- 
ranged for  laparotomy,  than  in  large  hospitals  which  contain  surgical  and 
medical  wards  with  their  manifold  pathogenic  varieties  of  fungi.  But 
even  in  such  hospitals  very  good  results  may  be  obtained,  if  the  instru- 
ments, assistants  and  nurses  are  kept  separate,  although  this  entails  a 
disproportionately  greater  amount  of  labor  and  the  employment  of  the 
most  effective  disinfectants. 

The  predominant  importance  of  thorough  disinfection  of  persons,  in- 
struments, etc.;  as  compared  with  the  danger  of  infection  by  atmospheric 
"germs,  is  proven  in  a  convincing  manner  by  Schede's  experience  in  the 
Hamburg  General  Hospital.  Under  disinfection  with  carbolic  acid  the 
Jesuits  of  laparotomy  were  absolutely  unfavorable,  but  immediately  after 
the  introduction  of  disinfection  with  corrosive  sublimate  a  continuous 
series  of  25  recoveries  was  obtained.  Similar  observations  were  made  in 
Giessen  by  Kaltenbach, — among  21  laparotomies  with  carbolic  acid  dis- 
infection 2  deaths  from  sepsis,  and  2  from  suspicious  conditions,  i.  e.  in 
addition  to  internal  incarceration,  one  case  presented  adhesive  peritonitis, 
the  other  a  circumscribed  deposit  of  pus.  After  the  introduction  of 
corrosive  sublimate  disinfection,  24  peritoneal  operations  (Oct.,  1884,  to 
July,  L885),  some  of  which  were  very  complicated,  ran  a  favorable  course. 

The  prognosis  also  appears  to  depend  on  the  histological  structure 
and  anatomical  relations  of  the  tumor,  and  the  course  of  the  operation 
dependent  on  these  factors.  We  have,  previously  referred  to  the  dangers 
entailed  by  a  malignant,  brittle  tumor  wall,  and  by  tumor  contents  which 
are  infectious  or  very  susceptible  of  decomposition. 

The  inability  to  diminish  the  size  of  the  tumor,  extensive  adhesions, 
unfavorable  connection  of  the  tumor  with  the  pelvic  organs  entail  more 
serious  traumatic  influences:  a  larger  incision,  larger  wound  surface. 
greater  loss  of  blood,  injuries  to  adjacent  parts.      These  factors  also  favor 
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the  occurrence  of  sepsis  because  complete  checking  of  hemorrhage  becomes 
difficult,  and  the  prolongation  of  the  operation  also  increases  the  period 
during  which  the  abdominal  cavity  is  exposed  to  the  possible  influence  of 
the  ubiquitous  atmospheric  germs.     The  more  complicated  the  technique 

of  the  operation;,  the  more  numerous  are  the  sources  of  error  in  the  striet 
execution  of  our  antiseptic  measures.  A  larger  number  of  hands  take 
part  in  the  manipulations;  the  sponges,  hands,  and  vicinity  of  the  field 
of  operation  are  not  as  thoroughly  clean  at  the  end  of  such  an  operation 
as  at  the  beginning.  Finally  a  more  intense  degree  of  injury  during  the 
operation  diminishes  the  power  of  resistance  of  the  contused  and  torn 
tissues  to  external  infectious  germs,  and  the  latter  are,  as  it  were, 
pressed  en  masse  into  the  tissues.  We  have  previously  shown  that  a 
prolonged  operation  also  acts  unfavorably  in  other  ways,  by  the  increased 
cooling  of  the  parts,  and  by  the  prolonged  narcosis. 

From  the  great  significance  of  the  anatomical  relation  of  the  tumor, 
and  of  the  severity  and  duration  of  the  operation  trauma,  the  influence 
exerted  upon  the  success  of  the  operation  by  the  skill  of  the  operator 
and  the  selection  of  the  cases,  follows  as  a  matter  of  course.  But  we  here 
desire  to  emphasize  the  fact  that  we  may  go  farther  in  the  cautious 
selection  of  cases  for  operation  than  comports  with  the  true  interests  of 
the  patient,  and  that  brilliant  statistics  sometimes  depend  chiefly  on  the 
exclusion  of  cases  which  are  anatomically  and  technically  complicated, 
and  in  which  the  indications  for  operative  interference  are  often  the  most 
imperative. 

Finally,  the  general  condition  of  the  patient  as  regards  health  and  vigor 
exerts  great  influence  on  the  results  of  the  operation. 

Complications,  such  as  anaemia,  diseases  of  the  respiratory  organs  and 
kidneys,  play  a  considerable  part  among  the  immediate  and  remote 
causes  of  death  after  ovariotomy.  The  patients  either  succumb  directly 
to  the  results  of  such  diseased  conditions,  or  they  die  of  shock,  exhaustion, 
hypostatic  pneumonia,  thromboses  and  their  sequela?,1  in  causal  connection 
with  such  diseases.     Advanced  age  also  exerts  a  bad  influence  on  the 

1  Thromboses  of  the  veins  of  the  pelvis  and  thighs  are  not  infrequently  present 
before  the  operation,  and,  therefore,  a  fatal  pulmonary  embolism  may  not  be  re- 
garded a  priori  as  the  result  of  the  operation.  Like  Schroeder  and  Dohrn  we 
have  observed  fatal  pulmonary  embolism  shortly  before  the  day  set  for  the  opera- 
tion. 
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results  of  operation  by  diminishing  the  power  of  resistance  of  the 
patient.  To  this  factor  must  be  added  the  often  more  unfavorable  histo- 
logical character  of  the  tumor  and  the  more  extensive  adhesions.  The 
best  results  are  obtained  in  otherwise  healthy  women  between  the  ages  of 
20  and  40  years. 

Subsequent  Condition  of  the  Patients  after  Ovariotomy. 

The  subsequent  condition  of  the  patients  after  a  successful  ovariotomy 
is  of  interest  from  .several  points  of  view,  and  has  been  followed  by  various 
authors  (Wells,  Keith,  Olshausen)  in  a  very  satisfactory  manner. 

Unilateral  ovariotomy  does  not  impair  the  sexual  functions.  The 
patients  may  menstruate  regularly,  conceive  and  bear  children.  They 
may  give  birth  to  children  of  both  sexes,  even  to  twins  and  triplets; '  nor 
does  sexual  desire  undergo  any  change. 

The  effect  of  bilateral  ovariotomy  is  the  same  as  that  of  castration.  In 
such  cases  we  can  hardly  speak  of  a  diminution  of  the  sexual  and 
generative  functions  as  the  result  of  the  operation,  inasmuch  as  sterility 
has  usually  been  produced  by  the  bilateral  disease,  and  even  if  the  disease 
is  very  little  advanced  on  one  side  the  occurrence  of  conception  is  un- 
desirable on  account  of  the  tumor  of  the  other  side. 

The  largo  majority  of  the  patients  remained  perfectly  healthy  after  the 
operation.  Some  died  of  acute  or  chronic  intercurrent  diseases  of  various 
kinds,  which  were  in  no  wise  connected  with  the  previous  affection. 

In  some  patients  the  second  ovary  was  attacked  later  by  the  same 
benign  disease  and  a  second  operation  was  thus  rendered  necessary.  Com- 
parativelv  few  new  cases  have  been  added  to  the  fifteen  collected  by 
Olshausen,  in  which  a  second  ovariotomy  was  performed  upon  the  same 
patient.  This  may,  perhaps,  be  attributed  in  part  to  greater  care  in  the 
examination  of  the  second  ovary.  The  first  operation  of  this  kind  was 
performed  by  Atlee  in  Philadelphia  in  1861,  1G  years  after  an  operation 
by  Clay. 

In  the  second  operation  the  abdominal  incision  is  made  parallel  with 
and  about  2  to  3  cm.  distant  from  the  previous  cicatrix.  This  is  not 
done  so  much  on  account  of  a  suspicion  of  the  firmness  of  the  cicatrix 
but  of  possible  adhesions  of  the  omentum,  intestines  and  pedicle  along 

1  One  of  Spencer  Wells's  patients  gave  birth,  six  years  after  the  operation,  to 
living  male  triplets. 
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the  previous  incision.  In  a  second  operation  Keith  had  to  contend  with 
a  serious  hemorrhage  from  the  markedly  dilated  vessels  of  the  old  pedicle, 
which  had  undergone  extra-peritoneal  treatment. 

In  rare  cases  a  relapse  of  benign  cystoma  appears  to  occur  upon  the 
side  of  the  first  operation.  In  one  of  Hegar's  cases,  in  which  a  benign  pro- 
liferating cystoma  had  been  extirpated,  a  second  intra-ligamentary  tumor, 

of  exactly  the  same  histological  character,  developed  2  years  later  upon  the 
same  side  and  proved  fatal  from  compression  of  the  pelvic  organs. 

A  number  of  the  patients  have  been  attacked  by  cancer  of  the  peri- 
toneum and  pelvic  viscera  after  the  lapse  of  months  or  years.  Such  cases, 
of  which  Olshausen  has  collected  quite  a  number,  must  generally  be  re- 
garded as  local  relapses,  due  to  the  retention  of  malignant  tumor  germs, 
which  were  not  recognized  during  the  operation.  Circumscribed 
cancerous  deposits  in  the  walls  of  apparently  benign  cystomata  are  apt  to 
be  overlooked  even  after  microscopic  examination.  Furthermore,  diffuse 
peritoneal  carcinosis  may  develop  from  small  particles  of  tumors  or  cell 
heaps  which  enter  the  peritoneal  cavity  during  the  operation  or  even 
previously  from  rupture,  and  are  then  carried  farther  by  peristalsis. 

Similar  metastases  may  also  occur  in  more  benign  tumors,  for  example 
in  myxoma  of  the  ovary.  Thus,  two  years  after  an  ovariotomy,  Olshausen 
found  the  abdomen  filled  with  a  gelatinous  mass  weighing  7  pounds,  partly 
free,  partly  as  an  envelope  over  the  intestines;  it  was  traversed  by  thin 
membranes,  which  were  lined  with  cylindrical  epithelium. 

An  annoying  disturbance  of  the  subsequent  condition  is  sometimes 
produced  by  abdominal  hernia,  which  protrudes  in  the  cicatrix,  particu- 
larly in  the  lower  angle  of  the  wound. 

This  occurs  much  more  frequently  among  the  laboring  classes  than 
might  be  supposed  from  the  scanty  references  to  the  subject  in  the  litera- 
ture, ffe  have  seen  it  develop  even  when  the  cicatrix  was  short  and 
firm,  although  Ave  dismiss  no  patient  without  a  well-fitting  abdominal 
bandage. 

The  henna  may  terminate  in  complete  eventration,  if  bodily  exertion 
is  continued  or  if  pregnancy  occurs.  Kaltenbach  observed  the  entire 
uterus,  at  the  7th  month  of  pregnancy,  lying  in  the  hernial  sac.  The 
integument  was  so  remarkably  thin  and  tense,  that  it  contained  ischemic 
tension  ulcers.  Reposition  through  the  constricting  opening  in  the  recti 
was  impossible,  and  spontaneous  premature  delivery  occurred  in  th<    -- 
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week.  In  such  cases  the  superfluous  attenuated  abdominal  walls  mav  be 
resected,  after  the  sutures  have  been  introduced.  Simon  and  Eegar 
have  attempted  recently  to  relieve  the  hernia  by  operative  means. 

The  following  is  Simon's  plan:  After  pushing  hack  the  hernia  towards 
the  abdominal  cavity  the  adjacent  edges  of  the  inverted  abdominal  walls 
are  denuded  over  a  strip  2  cm.  iu  width  and  as  deep  down  as  the  lower 
layers  of  the  subcutaneous  cellular  tissue,  and  then  stitched  together. 
The  denuded  strips  come  in  contact  above  and  below  (Fig.  126,  a)  at  an 
acute  angle.  The  internal  posterior  edges  of  the  cutis  are  first  united  by 
superficial  sutures,  which  are  tied  in  the  direction  towards  the  abdominal 


cavity.  The  involuted  sac  of  the  cutis  is  closed  in  this  way,  and  it  is 
then  merely  necessary  to  unite  the  adjacent  freshened  surfaces  by  a  series  of 
deep  and  superficial  sutures  (Fig.  126,  b).  In  order  to  convey  the  secretion 
of  the  wound  and  skin  from  the  cavity  situated  behind  the  closed  wound, 
a  small  drainage  tube  is  inserted  in  the  lower  angle  of  the  wound 
(Iladlich).  In  two  cases  treated  in  this  manner  Simon  obtained  perfectly 
satisfactory  results,  in  one  case  after  the  first,  in  the  other  after  the  fourth 
operation. 

In  1879  Hegar  adopted  a  similar  plan.  He  gave  to  the  denuded  surface 
the  shape  of  a  horseshoe,  which  was  open  towards  the  umbilicus.  But 
only  a  few  bridging  cicatricial  bands  were  preserved,  and  the  patient 
passed  out  of  observation. 
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Ovariotomy  through  the  Vagina. 

The  first  systematic  operation  of  this  kind  was  made  in  1870  by 
Gaillard  Thomas,  after  he  h;ul  performed  it  eight  times  upon  the  cadaver. 
A  tumor  of  the  size  of  a  large  apple  lay  movable  in  Douglas's  cul-de-sac, 
and  had  given  rise  to  pain  and  symptoms  of  compression.  The  fornix 
was  seized  with  a  hook,  in  the  knee-elbow  position,  and,  after  the  intro- 
duction of  a  valvular  speculum,  was  cut,  together  with  the  peritoneum, 
with  a  pair  of  scissors.  A  bougie  had  been  introduced  into  the  rectum. 
The  patient  was  then  placed  in  dorsal  decubitus,  the  small  tumor,  which 
was  felt  above  the  incision,  was  punctured,  and  drawn  into  the  vagina. 

The  pedicle  was  then  ligated  in  two  halves,  in  lateral  decubitus,  and 
replaced  and  the  vaginal  wound  was  closed  with  silver  sutures.  The 
operation  was  finished  in  35  minutes,  and  the  patient  recovered,  after 
suffering  from  parametritis  of  the  right  side.  In  another  case  Thomas 
was  unable  to  remove  the  ovary,  which  was  slightly  enlarged,  through 
the  vagina.  The  rectum  was  injured  and  it  finally  became  necessary  to 
perform  laparotomy.     The  patient  died  on  the  3rd  day. 

Gilmore  successfully  extirpated  a  tumor  as  large  as  an  orange;  the 
ligated  pedicle  was  stitched  into  the  wall  of  the  vagina  with  three  sutures. 
Davis  even  succeeded  in  removing  through  the  vagina  a  tumor  which 
weighed  9  pounds.  The  incision  in  the  posterior  vaginal  wall  Mas  4  inches 
long;  it  Avas  necessary  to  separate,  with  the  hand,  a  few  anterior  and 
posterior  adhesions. 

In  Clifton  Wing's  case  the  diagnosis  between  hematocele  and  ovarian 
tumor  was  doubtful.  The  tumor,  which  had  a  broad  insertion,  was 
peeled  out  of  the  broad  ligament  and  no  ligature  was  applied.  It  was 
necessary  to  replace  prolapsed  loops  of  intestines.  Sutures  of  the  vaginal 
wound;  drainage  by  the  introduction  of  a  catheter.     Eecovery. 

Goodell  successfully  extirpated,  after  puncture  with  aspiration,  a 
suppurating  tumor  which  contained  4  litres.  Baker  extirpated  a  sup- 
purating dermoid  cyst:  the  patient  died. 

The  greatest  number  of  vaginal  operations  have  been  performed  by 
Bailey,  not  for  the  removal  of  tumors,  but  for  the  purpose  of  castration. 

Ovariotomy  through  the  vagina  possesses  no  future.  The  disadvantages 
of  the  method  consist  of  the  poor  view  that  can  be  obtained  of  the  field  of 
operation,  and  of  the  great  danger  of  injury  to  other  parts  (rectum,  -mall 
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intestines,  etc.)  Complete  hsemostasis  is  impossible,  if  it  has  been  neces- 
sary to  separate  adhesions  or  if  vessels  have  been  torn.  Moreover,  the 
peritoneal  wound  is  especially  apt  to  be  infected  through  the  vagina. 

The  operation  can  not  be  performed  at  all  in  the  case  of  large  tumors 
which  project  into  the  abdominal  cavity,  or  small  ones  which  possess  broad 
and  firm  connections  with  the  pelvic  organs. 

The  method  is  only  practicable  with  technical  exactness  when  the 
tumors  are  small  and  freely  movable  in  the  pelvis,  and  such  tumors  can 
be  extirpated  at  least  as  well  through  the  abdomen.  The  only  advan- 
tages of  the  method,  the  opening  of  the  abdominal  cavity  at  its  lowest 
point  and  over  a  small  area,  and  the  intact  condition  of  the  abdominal 
walls  (no  hernia),  do  not  furnish  a  sufficient  equivalent  for  the  other  dan- 
gers in  ordinary  cases. 

Vaginal  ovariotomy  is  decidedly  justified  and  indeed  demanded  by  the 
topographical  conditions  in  those  rare  cases  in  which  the  cystic  ovary  is 
situated  within  a  vaginal  prolapse  in  front  of  the  external  genitalia. 
Olshausen  observed  a  posterior  vaginal  cystovariocele  of  this  kind,  but 
merely  treated  it  by  palliative  puncture.  The  first  (but  previously  un- 
intended) vaginal  ovariotomy  in  a  case  of  this  kind  was  performed  in  1857 
by  Atlee.  He  successfully  extirpated  a  cyst,  which  lay  between  the 
bladder  and  uterus,  and  bad  pressed  both  organs  out  of  the  pelvis. 

Puncture  of  Ovarian  Cysts. 

Puncture  of  ovarian  cysts  is  performed  as  a  radical  or  palliative  curative 
method,  and  also  for  diagnostic  purposes. 

In  proliferating  cystoma  a  radical  cure  by  puncture  can  only  be  effected 
when  the  tumors  have  assumed  the  characteristics  of  simple  retention 
cysts,  after  the  destruction  of  their  secreting  epithelial  lining. 

At  the  present  day  it  is  generally  employed  as  a  mere  palliative 
remedy  in  those  cases  in  which  the  patients  cannot  make  up  their  minds 
to  permit  ovariotomy  or  the  physician  considers  the  chances  of  the  opera- 
tion to  be  too  unfavorable.  Puncture  often  enables  us  to  gain  time. 
Thus,  unilocular  cysts  or  tumors  with  a  predominant  main  cyst  are  punc- 
tured when  the  complication  with  pregnancy  is  present.  This  relieves 
the  symptoms  of  the  patient,  prevents  the  danger  of  rupture,  and  enables 

us  to  delay  ovariotomy  until  a  more  convenient  time.     Spencer  Wells  has 
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collected  numerous  favorable  cases  of  puncture  during  pregnancy,  in 
some  of  which  puncture  was  performed  repeatedly. 

It  may  also  be  advisable  to  precede  extirpation  of  very  large  tumors  by 
a  preliminary  puncture.  The  lung-,  intestines  and  kidneys  are  thus 
relieved,  dropsical  swellings  removed,  and  the  general  condition  improved. 

If  the  question  is  merely  one  of  palliative  relief  we  should  not  hurry 
the  first  puncture,  inasmuch  as  the  sac  soon  refills,  and  the  strength  of 
the  patient  is  then  rapidly  exhausted  by  the  enormous  losses  of  albumen. 
Cases  like  that  of  Martineau,  who  prolonged  the  patient's  life  25  years 
by  means  of  80  punctures,  or  that  of  Moreau,  who  punctured  28  times  in 
28  years,  are  very  exceptional.  It  is  best  to  delay  palliative  puncture 
until  the  tumor  has  produced  marked  symptoms  of  compression  of  the 
theracic  and  abdominal  organs  or  its  rapid  growth  threatens  rupture. 
In  exceptional  cases  puncture  may  be  indicated  when  the  cyst  is  com- 
paratively small  but  is  wedged  in  the  pelvis  and  produces  symptoms  of 
incarceration,  or  violent,  neuralgic  complaints  from  pressure  on  adjacent 
organs,  or  when  it  obstructs  the  passage  during  delivery. 

It  has  also  been  employed  extensively  for  diagnostic  purposes, 
for  example,  in  the  differential  diagnosis  of  ovarian  cysts  and  cystic 
formations  in  other  organs  (hydro-nephrosis,  echinococcus  sacs,  fibro-cystic 
tumors  of  the  uterus),  or  in  distinguishing  the  individual  forms  of  ovarian 
tumors  or  their  complications  (malignant  tumors,  hemorrhages  into  the 
cyst).  Puncture  was  also  employed  formerly  to  obtain  accurate  informa- 
tion concerning  adhesions  and  to  distinguish  simple  impaction  in  the 
pelvis  from  broad  connections  of  the  tumor. 

Diagnostic  puncture  has  lost  much  of  its  former  value  since  our  other 
diagnostic  aids  have  been  improved  so  considerably,  and  since  almost  all 
those  forms  of  disease,  upon  whose  exclusion  so  much  weight  was  formerly 
attached,  are  now  treated  by  operation. 

Puncture  may  be  performed  through  the  abdominal  walls,  vagina  or 
rectum. 

Instruments. — The  simple  trocars,  composed  of  canula  and  stylet,  which 
were  formerly  employed,  have  been  almost  entirely  replaced  by  Thompson's 
instrument.  This  is  more  convenient  in  every  respect  and  guards  more 
securely  against  the  entrance  of  air.  The  construction  of  this  instrument 
is  readily  understood  from  the  accompanying  cut  (Fig.  127).  Upon  turn- 
ing the  screw  x  the  stylet  may  be  entirely  removed.     At  y  is  inserted,  at 
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a  right  angle,  a  metallic  tube  connected  with  a  rubber  tube.  The  stylet 
should  be  fitted  so  accurately  that,  when  lubricated,  it  is  air-tight  in  the 
canula,  In  order  to  be  perfectly  sure  that  air  cannot  enter 
by  aspiration,  the  rubber  tube  is  filled,  from  the  tip  of  the 
canula,  with  water,  and,  when  the  stylet  is  pushed  home,  this 
cannot  escape.  If  the  instrument  is  then  pushed  into  a  cyst 
and  the  stylet  is  withdrawn,  the  escaping  contents  will  meet 
the  water  in  the  dependent  tube  and  will  flow  out  like  a 
siphon.  As  a  further  precaution  the  outer  end  of  the  tube 
may  be  kept  under  water  or  connected  with  a  funnel  appara- 
tus, whose  elevation  to  the  level  of  the  fluid  is  a  sure  pre- 
ventive of  the  entrance  of  air.  If  the  puncture  is  made  for 
the  purpose  of  evacuation  the  diameter  of  the  canula  should 
be  4  to  8  mm.  according  to  the  consistence  of  the  fluid;  if 
the  abdominal  walls  are  very  thick  or.  the  cyst  is  deeply  sit- 
uated, care  should  be  taken  that  the  part  of  the  canula 
which  is  situated  in  front  of  the  rubber  tube  is  sufficiently 
long.  An  exploratory  trocar  or  Dieulafoy's  apparatus  is 
employed  for  diagnostic  puncture. 
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Position. — When  Thompson's  trocar  is  employed  the  patient  assumes  a 
comfortable  dorsal  decubitus.  In  using  the  earlier  trocars,  in  which  the 
evacuation  of  the  cyst  was  not  the  result  of  a  syphon  action,  but  of  the 
weight  of  the  column  of  fluid  above  the  tip  of  the  trocar,  of  intra-abdominal 
pressure  and  partly  of  external  compression,  it  was  necessary  to  open  the 
cyst  at  the  most  dependent  portion.  The  patient  was  therefore  seated 
upright,  or  midway  between  the  sitting  and  recumbent  positions,  or  she 
was  placed  at  the  edge  of  the  bed  and  a  little  on  one  side 

Selection  of  the  Site  of  Puncture. — Large  unilocular  cysts  or  lire- 
dominant  main  cysts  are  best  opened  in  the  linea  alba,  and  at  a  sufficient 
distance  from  the  symphysis,  because  large  vessels  are  less  apt  to  be 
wounded  in  this  locality.  In  multilocular  and  partly  solid  tumors,  after 
careful  determination  of  the  boundaries  by  palpation  and  percussion,  that 
spot  is  selected  at  which  the  largest  cavity  which  is  filled  with  fluid  is 
closely  applied  to  the  interior  abdominal  wall.     Large  visible  cutaneous 
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veins,  and  those  regions  in  which  arteries  may  be  wounded,  are  avoided; 
valuable  hints  in  this  matter  are  afforded  by  auscultation.  The  inferior 
epigastric  artery  is  avoided  most  certainly  if  the  puncture  is  made  in  the 
middle  of  a  line  drawn  between  the  umbilicus  and  the  anterior  superior 
spinous  process  of  the  ilium.  In  repetition  of  the  puncture  the  previous 
site  or  its  vicinity  is  selected. 

Mode  of  performing  Puncture. — Before  puncture  the  bladder  is 
emptied  with  the  catheter.  We  must  also  convince  ourselves  by  careful 
percussion  and  palpation  that  there  are  no  loops  of  intestines  situated  in 
front  of  the  cyst.  The  trocar  is  applied  at  right  angles  to  the  carefully 
disinfected  site  of  puncture  and  is  pushed  in  quickly.  The  stylet  is  with- 
drawn as  soon  as  the  cessation  of  resistance  shows  that  the  interior  of  a 
cyst  has  been  reached.  Quite  a  considerable  amount  of  force  is  required 
to  penetrate  a  thick  abdominal  wall.  The  tough  cutis  often  sinks  deep  in 
before  the  stylet  of  the  trocar  before  it  suddenly  yields,,  and  in  this  way  a 
thin  Availed  tumor  may  be  ruptured,  even  in  a  situation  other  than  that 
directly  perforated.  Hence  it  is  advisable,  particularly  when  a  large 
trocar  is  used,  to  make  an  incision  into  the  cutis  at  the  site  of  entrance. 

During  the  evacuation  of  the  fluid  contents  an  assistant  presses  his 
hands  lightly  against  the  abdomen  in  order  to  prevent  the  canula  from 
slipping  out  of  the  diminishing  cyst  and  to  avoid  excessive  diminution 
of  the  intra-abdominal  pressure  during  coughing  spells  or  deep  inspira- 
tions. But  when  the  syphon  action  of  Thompson's  trocar  is  brought  into 
play  it  is  unnecessary  to  aid  the  escape  of  the  fluid  by  compression  of  the 
abdomen  by  means  of  crossed  bandages,  etc.  If  the  escape  of  the 
contents  ceases  on  account  of  its  tough  consistence,  a  syringe  may  lie 
connected  with  the  rubber  tube  and  suction  exerted.  If  the  canula 
becomes  plugged  with  clots,  it  may  be  made  permeable  by  pushing  in  the 
stylet.  If  the  first  puncture  effects  insufficient  diminution  in  the  size  of 
a  multilocular  cyst,  it  must  be  repeated  in  another  place,  or  the  stylet  is 
pushed  through  the  same  opening  in  another  direction  and  into  an  ad- 
jacent cvstic  cavity.  The  flow  sometimes  ceases  because  the  trocar  has 
penetrated  too  deeply,  and  the  canula  does  not  enter  a  cavity  of  fluid  until 
it  is  partly  withdrawn. 

The  rule  obtains  that  the  evacuation  should  not  be  performed  too 
rapidly,  in  order  that  the  pressure  on  the  previously  compressed  ab- 
dominal vessels  should  not    be  removed  too    suddenlv.      The    trocars 
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formerly  used  were  therefore  provided  with  stopcocks,  in  order  to  he  ahle 
to  interrupt  the  flow  from  time  to  time.  In  using  Thompson's  trocar, 
the  stylet  is  merely  pushed  a  little  forwards,  and  the  rubber  tube  is  com- 
pressed, or  its  terminal  portion,  which  is  connected  with  a  funnel,  is  raised. 

In  withdrawing  the  trocar  the  integument  and  cyst  wall  are  grasped 
between  the  index  finger  and  thumb,  the  canula  being  withdrawn  between 
them  with  a  slight  rotatory  movement. 

The  opening  must  be  accurately  closed  in  order  to  prevent  the  subse- 
quent trickling  of  blood,  cyst  contents  or  ascitic  fluid.  For  this  purpose 
a  stout  needle  is  passed  transversely  below  the  bottom  of  the  opening 
through  the  entire  thickness  of  the  abdominal  wall,  and  is  then  sur- 
rounded with  a  few  turns  of  thread.  The  needle  must  be  inserted  to 
such  a  depth,  because  the  bleeding  vessel  may  be  situated  immediately 
over  the  peritoneum.  Spencer  Wells  reports  a  case  of  fatal  hemorrhage 
from  a  varicose  vein,  which  passed  directly  from  the  umbilicus  to  the  liver 
(patent  iimbilical  vein).  Smaller  openings,  which  have  been  produced 
by  an  exploring  trocar,  are  covered  with  a  small  wad  of  antiseptic  cotton 
or  are  dusted  with  iodoform. 

Puncture  tlirough  the  Vagina  was  first  performed  in  1775  by  Callisen. 
It  is  feasible  in  cystomata  which  are  situated  entirely  or  in  great  part  in 
the  pelvis  and  forcibly  depress  Douglas's  cul-de-sac.  In  small  cysts, 
which  are  impacted  in  the  pelvis,  vaginal  puncture  is  the  only  practicable 
form.  It  is  not  wrell  adapted  for  large  multilocular  tumors,  whose  larger 
cavities  are  directed  mainly  towards  the  abdominal  cavity.  Thompson's 
trocar  must  be  somewhat  modified  for  vaginal  puncture,  the  anterior  part 
of  the  canula  being,  elongated,  and  the  part  which  carries  the  ruhher  tuhe 
being  given  oif  at  an  acute  instead  of  a  right  angle. 

If  the  end  of  the  tube,  which  is  filled  with  water,  is  connected  with  a 
glass  funnel,  the  evacuation  of  the  fluid  may  be  readily  combined  with 
medicated  irrigation  of  the  cyst.  Noeggerath  employs  long  aspirator 
needles  in  vaginal  [(tincture.  Curved  instruments  are  not  necessary.  If 
the  cyst  is  situated  very  high,  the  patient  is  placed  in  the  breech-dorsal 
position,  and  straight  instruments  will  then  suffice.  The  perforation  is 
made  in  the  median  line  of  the  posterior  fornix  into  the  most  tense 
portion  of  the  cyst.  In  this  way  the  ureters  and  large  vessels  are  most 
surely  avoided.  An  assistant,  with  both  hands  upon  the  abdominal  walls, 
presses  the  cyst  deep  into  the  pelvis,  by  which  means  it  is  steadied  and 
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rendered  more  tense.  The  fcrocar  is  pushed  in  under  the  guidance  of  two 
fingers  of  the  Left  hand.  Exposure  with  :i  speculum  is  not  advisable,  as 
the  tension  of  the  vagina  will  interfere  with  our  observation  of  bite 
boundaries  of  the  fluctuating  tumor  and  thus  increase  the  difficulty  of 
determining  the  direction  of  the  puncture. 

Very  complete  evacuation  may  be  effected  by  vaginal  puncture.  It  is 
said  that  a  radical  cure  has  been  repeatedly  procured  by  this  plan  alone 
(Noeggerath)  or  in  combination  with  other  methods.  On  the  other  hand 
it  may  prove  dangerous  on  account  of  injury  to  the  rectum  or  bladder 
or  the  entrance  of  air,  if  the  previously  mentioned  precautions  are  not 
carried  out. 

Puncture  through  the  Rectum  requires  the  same  anatomical  conditions 
as  vaginal  puncture.  But  it  presents  no  advantages  even  when  the  cyst 
is  adherent  to  the  rectum,  inasmuch  as  faecal  masses  or  gas  are  very  apl 
to  enter  the  cyst  and  to  give  rise  to  acute  gangrene.  Rectal  puncture 
was  regarded  as  advantageous,  because  the  fluid  escaping  from  the  cyst  is 
retained,  like  a  watery  stool,  by  the  sphincters  instead  of  trickling  con- 
tinuously as  after  vaginal  puncture. 

The  patient  should  stay  in  bed  for  some  days  after  the  puncture.  The 
abdomen  is  rendered  immobile  and  compressed  by  a  cotton  batting  dress- 
ing. If  this  precaution  is  neglected,  the  sudden  diminution  of  pressure 
in  the  abdominal  cavity  may  lead  to  hemorrhages  into  the  cysts  or  to 
enormous  abdominal  plethora  and  secondarily  to  cerebral  anaemia. 
Profuse  syncope  and  even  sudden  death  have  been  observed  as  the  results 
of  this  condition.  But  this  occurred  almost  always  in  those  cases  alone  in 
which  puncture  bad  been  performed  in  the  sitting  position,  and  the  fluid 
was  evacuated  very  rapidly  through  a  wide  trocar. 

Very  firm  compression  of  the  abdomen  also  prevents  in  a  measure  the 
rapid  reaccumulation  of  fluid  in  the  cysts.  Baker  Brown  formerly  de- 
sired to  raise  puncture  with  subsequent  compression,  and  combined  with 
the  administration  of  diuretics  and  mercurials,  to  the  dignity  of  a  radical 
cure,  and  claims  to  have  had  11  successful  results  by  this  plan.  Under 
certain  circumstances  the  uterus  may  assume  the  role  of  the  subsequent 
compression.  Spencer  Wells  reports  a  case  in  which  he  ruptured  the  cyst 
on  the  day  before  the  patient's  marriage;  she  became  pregnant  at  once  and 
the  cyst  did  not  refill. 

Among  unfortunate  accidents  after  puncture  we  may  mention  the  fol- 
lowing, in  addition  to  those  previously  described: 
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1.  Hemorrhages. — Apart  from  larger  vessels  in  the  abdominal  walls 
those  situated  in  adherent  portions  of  the  omentum  (Peaslee)  or  in  the 
cyst  wall  itself  may  be  injured.  Fatal  hemorrhages,  from  perforation  of 
the  inferior  epigastric  artery,  have  been  reported  by  Riehter,  Bruning- 
hausen,  Ehrlich  and  others.  If  the  injured  vessels  are  situated  in  the 
abdominal  walls  or  the  cyst  wall,  they  are  usually  compressed  so  long  as 
the  canula  is  in  situ,  and  the  hemorrhage  occurs  externally  or  internally 
after  the  withdrawal  of  the  instrument.  If  brittle,  vascular,  papillary 
proliferations  within  the  cyst  are  injured,  the  blood  escapes  at  once  with 
the  evacuated  fluid.  Even  as  many  as  5  or  G  pounds  of  blood  have  been 
found  extravasated  into  the  interior  of  the  cyst  or  the  peritoneal  cavity. 
Acupressure  is  only  effective  in  hemorrhages  from  the  abdominal  walls, 
when  these  can  be  completely  elevated  into  a  fold.  If  the  bleeding  point 
is  situated  more  deeply,  it  is  reached  with  difficulty  by  acupressure,  and 
large  vessels  are  apt  to  be  again  perforated  in  this  way.  As  soon  as  the 
signs  of  internal  hemorrhage  become'  decided,  an  incision  must  be  made, 
therefore,  through  the  abdominal  walls,  search  made  for  the  bleeding 
vessels,  and,  if  necessary,  ovariotomy  performed  forthwith. 

2.  Injuries  of  other  P certs. — The  bladder  and  rectum  are  especially  apt 
to  be  injured  in  vaginal  puncture  in  consequence  of  a  wrong  direction  of 
the  perforation.  The  bladder,  which  has  been  drawn  upwards,  or  a  loop 
of  intestine  situated  in  front  of  the  tumor,  may  also  be  perforated  through 
the  abdominal  walls.  Even  the  elevated  uterus  may  be  endangered. 
These  accidents  may  almost  always  be  avoided,  at  least  in  simple  cystomata, 
by  the  previous  introduction  of  the  catheter  and  sound,  and  by  careful 
palpation  and  percussion.  On  the  other  hand,  we  observed,  in  an 
autopsy,  double  perforation  of  the  intestine  which  was  surrounded  on  all 
sides  by  a  malignant  tumor.  This  patient  did  not  succumb  directly  to 
the  injury,  but  to  inanition. 

3.  Suppuration  or  gangrene  of  the  cyst  may  result  from  the  use  of 
unclean  instruments,  entrance  of  air,  or  insufficient  disinfection  of  the 
site  of  perforation.  This  is  followed  either  by  an  adhesive,  encapsulating 
peritonitis  or  by  a  diffuse  peritonitis,  if  infections  contents  of  the  tumor 
enter  the  abdominal  cavity  in  large  amounts. 

4.  The  escape  of  tumor  contents  from  the  point  of  perforation  also 
involves  danger  in  another  direction,  inasmuch  as  it  may  give  rise  to  the 
implantation  of  tumor  germs  in  the  abdominal  cavity,  to  the  formation 
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of  metastases.  This  occurs  not  alone  in  malignant  tumors  but  also  in 
papillary  and  myxomatous  cystomata. 

The  immediate  danger  of  puncture1  lias  become  very  slight  since  the 
introduction   of  antiseptis  and  proper  instruments,   and  the  restriction 

of  the  operation  to  suitable  cases  of  unilocular  cysts  or  predominant  main 
cysts.  Nevertheless  puncture  should  be  restricted  as  much  as  possible, 
because  it  may  interfere  with  the  result  of  a  subsequent  ovariotomy. 
This  is  less  the  result  of  the  production  of  adhesions,  which  often  remain 
absent  after  numerous  punctures,  than  of  the  introduction  of  infectious 
germs  within  the  tumor,  which  often  occurs  despite  every  precaution,  or 
the  dissemination  of  tumor  germs  in  the  abdominal  cavity. 

The  first  puncture  is  generally  regarded  as  much  more  dangerous  than 
subsequent  ones.  This  depends  simply  on  the  fact  that  the  puncture  of 
some  tumors  is  a  dangerous  operation.  The  danger  then  appears  at  tin- 
first  puncture  and  the  operation  is  not  repeated.  This  category  includes 
cystomata  with  vascular,  papillary  proliferations  on  the  inner  surface, 
cystomata  with  purulent,  hemorrhagic  or  very  tough  contents,  and 
dermoid  cysts.  Cysts  with  clear  serous  contents,  especially  when  they 
are  adherent  to  the  abdominal  walls,  may  be  punctured  indefinitely  with- 
out the  production  of  bad  results.  For  example,  Ramsbotham  punctured 
a  patient  129  times  in  8  years,  Bamberger  253  times  in  the  same  period. 

Other   Methods  of  Operation  in  Ovarian  Cysts. 

Since  a  radical  cure  is  so  rarely  produced  by  simple  puncture,  the 
attempt  was  made  to  prevent  reaccumulation  of  the  fluid  by  keeping  the 
cyst  permanently  open  towards  the  outside,  or  by  combining  puncture 
with  the  injection  of  irritant  fluids. 

I.  The  term  drainage  may  be  applied  to  the  former  method.  The  sac  is 
to  be  made  to  shrivel  by  means  of  suppuration.     The  cyst  was  kept  oj^en: 

1.   By  incision  and  stitching  of  the  sac  into  the  wound. 

1  The  danger  was  formerly  much  greater,  because  unclean  and  improper  insl  ru- 
ments  were  used,  and  all  ovarian  tumors  were  punctured  indiscriminately.  Rut 
even  then  the  danger  was  not  as  great  as  was  claimed  by  those  who  were  endeavor- 
ing to  justify  ovariotomy.  For  example,  Hock  had  calculated,  from  a  collection  of 
123  rases,  that  17  per  cent,  died  a  few  days  or  hours  after  puncture,  and  a  further 
19  per  cent,  before  the  end  of  the  first  six  months. 
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2.  By  the  permanent  insertion  of  canulse.  The  drainage  may  be  made 
through  the  abdominal  walls  or  vagina,  or  through  both  regions. 

Drainage  through  the  abdominal  walls  is  only  practicable  in  those 
cystomata  whose  larger  segment  is  applied  to  the  abdominal  wall.  The 
danger  of  the  operation  is  in  direct  proportion  to  the  size  of  the  sac.  The 
majority  of  the  patients  died  in  a  few  days  from  extensive  gangrene, 
which  could  not  be  kept  within  bounds  by  antiseptic  washings,  or  they 
died  later  from  exhausting  suppuration.  The  danger  was  especially  great 
in  those  cases  in  which  the  entrance  of  decomposing  tumor  contents 
into  the  abdominal  cavity  was  not  prevented  by  the  adhesions  which  were 
present  or  by  the  mode  of  operation.  In  the  most  favorable  event  re- 
covery occurred  after  a  sickness  lasting  months  and  years,  with  all  the 
intercurrent  dangers  which  may  develop  in  incomplete  ovariotomy  and 
which  have  been  previously  mentioned.  Almost  all  of  those  who  recovered 
suffered  for  years  from  suppurating  fistula?  and  were  by  no  means  assured 
against  relapses.  For  example,  Thornton  reported  for  the  London  Medical 
Society  (Jan.  12th,  1879)  three  cases  of  ovariotomy  which  he  had  per- 
formed upon  the  patients  4,  3|  and  11  years  after  they  had  been  regarded 
as  cured  by  incision  and  drainage.  All  of  the  patients  recovered,  although 
strong  adhesions  were  present. 

Drainage  through  the  abdominal  walls  as  a  primary  method  possesses 
merely  an  historical  interest;  we  have  previously  stated  that  it  may  be 
used,  in  case  of  necessity,  in  incomplete  ovariotomy. 

Incision  of  the  cyst  through  the  abdominal  wall  was  first  employed  by 
Le  Dran  in  1737,  and  a  few  successful  cases  have  been  reported  until 
recent  times,  particularly  in  suppurating  tumors,  which  were  adherent 
on  all  sides. 

The  permanent  introduction  of  canulm  has  been  used  much  more  ex- 
tensively. Successful  results  have  been  obtained  in  this  way  by  Ollenroth, 
Pagenstecher  and  Despres.  Jobert  has  modified  this  plan,  inasmuch  as 
he  kept  the  canula  in  situ  only  for  a  few  hours  after  puncture,  until  the 
cyst  contents  had  entirely  escaped. 

In  order  to  avoid  the  entrance  of  decomposed  tumor  contents  into  the 
abdominal  cavity,  the  attempt  was  made  to  produce  adhesions  by  the 
application  of  caustics,  or  by  pushing  needles  into  the  cysts,  or  to  press  the 
cyst  against  the  abdominal  walls  by  means  of  trocars  which,  after  perfora- 
tion, permitted  the  escape  of  spring  blades. 
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For  the  sake  of  completeness  we  may  also  mention  that  the  opening  of 
the  cysts  with  chloride  of  zinc  paste  or  the  actual  cautery  has  ako  been 
recommended  and  carried  out. 

Vagina]  drainage  possesses  a  somewhat  greater  value. 

In  1841  Schwabe  first  obtained  a  successful  result  from  the  introduction 
of  canulae  though  the  vagina.  Later  Kiwisch  and  then  Scanzoni  became 
ardent  advocates  of  vaginal  drainage.  Kiwisch  first  punctured,  then 
enlarged  the  trocar  wound  with  the  knife,  and  then  introduced,  for  several 
weeks,  a  tin  tube  through  which  several  injections  of  lukewarm  water  were 
made  daily. 

Scanzoni  allowed  the  silver  tube  of  the  trocar  to  remain  in  situ  in  order 
to  prevent  premature  closure  of  the  wound  and  to  secure  the  free  escape 
of  the  accumulated  fluid.  Among  23  cases  treated  in  this  way  violent 
inflammation  of  the  cyst  wall  occurred  G  times,  but  these  very  cases  were 
among  the  successful  ones.  In  5  cases  the  fluid  soon  reaccumulated; 
4  passed  out  of  observation;  in  14  cases  radical  recovery  is  said  to  have 
occurred,  some  of  them  being  kept  under  observation  for  20  years. 
Scanzoni  employed  this  method  in  unilocular  cysts  alone. 

Noeggerath  has  recently  performed  vaginal  ovariocentesis  successfully 
in  cases  of  large  cysts.  He  exposes  the  posterior  fornix  with  Sims's 
speculum,  and  cuts  directly  through  the  vagina  and  peritoneum  down  to 
the  cyst.  Then  the  cyst  is  punctured,  this  opening  is  enlarged,  and  the 
cyst  wall  stitched  to  the  vagina. 

When  proper  cases  were  selected  the  results  of  vaginal  drainage  were 
much  better  than  those  of  abdominal  drainage.  Vaginal  drainage  was 
employed  especially  in  those  cases  in  which  the  conditions  were  exception- 
ally favorable  to  this  procedure,  while  the  technical  difficulties  and 
dangers  of  ovariotomy  appeared  unusually  great.  For  example,  in  small 
intra-ligamentary  tumors  or  those  which  were  firmly  adherent  to  the  floor 
of  Douglas's  sac.  and  in  which  interference  became  necessary  on  account 
of  symptoms  of  compression  of  the  pelvic  organs  or  suppuration  of  the 
tumor.  Incision  of  the  tumor  at  its  lowest  part  then  assured  complete 
evacuation,  and.  at  the  same  time,  the  entrance  of  the  cyst  contents  into 
the  abdominal  cavity  was  prevented  by  the  existing  adhesions.  In  a 
case  in  which  the  existence  of  adhesions  could  not  be  ascertained  with 
certainty,  Hegar  produced  adhesion  of  the  sac  by  the  application  of 
chloride  of  zinc  paste  to  the  posterior  fornix. 
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In  addition  to  the  small  dimensions  of  the  cyst  a  thin,  retractile  condi- 
tion of  its  walls  is  also  important  as  regards  the  success  of  the  operation. 
In  thick-walled  cysts  the  suppuration  was  apt  to  become  exhausting  on 
account  of  its  long  duration,  or  the  excessive  growth  of  granulations  upon 
tin'  wall  of  the  tumor  gave  rise  to  retention  of  secretion  with  all  its  coi 
sequences. 

During  the  after-treatment  the  opened  sac  was  washed  out  antiseptically 
and  the  free  escape  of  secretion  secured.  For  this  purpose  the  vaginal 
wound,  which  exhibited  a  great  tendency  to  premature  narrowing,  was 
occasionally  dilated  either  with  a  blunt  instrument  or  the  knife.  Large 
masses  of  granulations  were  also  removed  occasionally  from  the  interior 
of  the  sac  by  means  of  a  curette. 

Small  tumors  which  were  firmly  adherent  to  the  pelvic  organs  and  a 
segment  of  whose  walls  was,  at  the  same  time,  firmly  applied  to  the 
abdominal  walls,  were  formerly  drained  above  and  below. 

Eecamier  adopted  this  method  as-  early  as  1839,  the  abdominal  walls 
being  first  punctured,  and  then  the  canula  pushed  towards  the  bottom  of 
the  cyst  in  the  recto-uterine  fossa,  and  the  trocar,  controlled  through  the 
vagina,  again  pushed  through  in  this  locality.  Delore  has  recently  re- 
commended this  procedure  in  combination  with  previous  cauterization  of 
the  abdominal  walls  and  vagina.  Double  drainage  through  the  abdominal 
walls  and  vagina  formerly  possessed  a  certain  amount  of  value  in  sup- 
purating cysts,  especially  if  rupture  through  the  abdominal  walls  was 
impending  or  had  occurred.  It  was  repeatedly  employed  in  the  Freiburg 
clinic  with  relatively  good  results  in  suppurating  dermoid  cysts.  But 
the  healing  process  is  so  protracted1  in  all  methods  of  drainage,  and  is 
threatened  by  so  many  complications,  that  we  would  hardly  decide  upon 
such  a  plan  at  the  present  time,  especially  as  relapses  due  to  the  further 
growth  of  small  cystic  cavities  inside  of  the  wall  of  the  tumor  are  by  no 
means  excluded. 

II.  Iodine  injections  wen'  recommended  by  Velpeau  in  1843,  after  such 
good  results  had  been  obtained  by  the  corresponding  treatment,  of  hy- 
drocele.    They  were  first  tested,  on  an  extensive  scale,  by  Boinet. 

Among  his  first  100  cases.  62  are  claimed  to  have  been  cured,  in  38  the 
Injection   was  unsuccessful   (Hi   fatal  eases).      In   L856   Velpeau   made  a 

1  Despres  mentions  cases  in  which  fistulas  persisted  tor  five  and  seven  years,  and 
the  sacs  were  filled  by  masses  of  granulation  as  large  as  a  child's  head. 
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report  on  110  cases  treated  by  injection  of  iodine,  of  which  64  were  cured, 
36  were  not  made  worse,  and  10  died.  In  20  other  fatal  cases  the  canula 
had  been  retained  and  the  cases  wei'e  therefore  not  included  among  those 
of  simple  injection  of  iodine.  Simpson  claims  to  have  cured  a  third  of 
his  40  to  50  cases,  Schuh  cured  4  cases  out  of  10.  On  the  other  hand 
Wesi  obtained  only  one  permanent  recovery  among  8  cases;  in  2  patients 
relapses  occurred  at  the  end  of  H  and  2  years.  Among  S  operations 
made  by  Simon  and  Orth  only  one  terminated  in  recovery,  one  patient 
died  soon  after  the  operation,  five  died  subsequently  from  marasmus. 
Yeit  obtained  3  permanent  recoveries,  among  16  cases;  two  patients  died, 
one  of  peritonitis,  the  other  of  iodine  poisoning. 

The  results  claimed  by  Boinet,  Yelpeau,  Simpson  and  Schuh  are 
entirely  illusory.  The  majority  of  the  patients  were  operated  upon  in 
hospitals  and  they  were  subsequently  lost  from  observation.  They  were 
reported  as  cured  if  they  did  not  die  soon  after  the  operation,  or  if  at 
their  dismissal  no  signs  of  reaccumulation  of  fluid  were  present.  The 
experience  of  those  physicians  who,  favored  by  local  conditions,  were 
able  to  ascertain  the  subsequent  condition  of  their  patient.,  shows  that 
sooner  or  later  relapses  almost  always  develop. 

"When  contrasted  with  the  scanty  successes  the  danger  of  iodine  in- 
jections is  very  considerable.  The  iodine  often  produces  a  violent  inflam- 
mation of  the  cyst.  On  account  of  the  slipping  of  the  canula  from  the 
cyst  wall  and  subsequent  trickling  from  the  site  of  puncture  the  injected 
fluid  may  enter  the  abdominal  cavity  and  give  rise  to  diffuse  peritonitis. 
Erosion  of  the  cyst  wall  by  the  iodine  solution  and  subsequent  rupture 
have  also  been  observed.  In  addition  there  is  the  danger  of  iodine 
poisoning,  which  may  prove  fatal  in  a  few  hours  after  symptoms  of 
collapse  (especially  when  watery  solutions  have  been  used).  Grave 
alcohol  poisoning  and  unconsciousness  of  several  days  duration  have  been 
observed  after  the  use  of  alcoholic  solutions.  In  other  cases  the  injection 
was  followed  in  4  to  2  hours  by  a  chill,  the  patient  became  cold,  the 
pulse  small  and  frequent.  At  the  same  time  appeared  terrible  vesical 
tenesmus  which  lasted  for  hours,  with  scanty  secretion,  nausea,  vomit- 
ing, iodine  taste  in  the  mouth,  iodine  odor  in  the  expired  air.  and 
xanthopsia.  The  excretion  of  iodine  in  the  urine  could  often  be  demon- 
strated chemically  for  weeks.  Death  sometimes  occurred  as  late  as  8  or 
10  days  after  the  beginning  of  these  symptoms. 
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A  very  serious  objection  to  the  injection  of  iodine  is  the  fact  that  good 
results  can  only  be, hoped  for  in  unilocular  cysts.  Cases  are  said  to  have 
been  observed  in  which  it  was  followed  by  the  separation  of  a  series  of 
'"  daughter  cysts "  from  the  inner  surface  of  the  main  cyst.  Indeed,  en- 
thusiastic advocates  of  iodine  injections  even  hoped  that  repeated  injec- 
tions into  different  cysts  would  produce  absorption  and  shrinking  of  the 
partition  walls  of  multilocular  cysts.  But  even  Boinet  has  recently  re- 
stricted iodine  injections  to  unilocular  cysts  with  serous  and  purulent 
contents,  and,  since  then  claims  to  have  secured  recovery  in  90  per  cent, 
of  the  cases.  Recovery  after  iodine  injection  is  not  always  the  result  of 
simple  shrinking  but  often  of  suppuration  of  the  cysts  with  all  its  dangers. 
The  subsequent  employment  of  drainage  was  therefore  often  rendered 
necessary.  In  the  majority  of  cases  which  were  reported  as  cured,  it  is 
probable  that  the  secretion  of  the  cyst  wall  was  merely  diminished  or 
abolished  for  a  time.  There  was,  perhaps,  a  slower  reaccumulation  of 
fluid  or  the  tumor  remained  stationary  for  a  long  time. 

Injections  of  iodine  are  extremely  uncertain  in  their  effects,  only  avail- 
able in  the  most  favorable  cases,  and  in  these  are  more  dangerous  than 
ovariotomy.    Hence  they  have  been  entirely  abandoned  as  a  rail  ical  method. 

At  the  present  time  they  are  only  employed  in  combination  with  vaginal 
drainage.  The  injection  is  made  by  means  of  a  funnel  apparatus,  whose 
rubber  tube  is  connected  with  a  Thompson  trocar,  or,  after  the  cyst  is 
opened  by  other  means,  with  a  simple  glass  tube.  The  pressure  may  be 
regulated  by  raising  or  lowering  the  funnel  and  the  concentration  of  the 
injection  fluid  may  be  regulated  by  the  subsequent  introduction  of  an 
iodine  solution. 

Injections  of  other  irritant  solutions,  such  as  sulphate  of  zinc,  nitrate 
of  silver,  iiq.  ferri  sesqui-chlorid,  and  alcohol,  have  beeen  made  much  less 
frequently,  and  the  results  have  been  even  more  unfavorable  than  those 
of  iodine  injections. 

III.  Methods  which  purpose  tin-  evacuation  of  the  cyst  contents  into  the 
abdominal  cavity. — Starting  from  the  experience  that  in  some  cases  of 
spontaneous  rupture,  or  after  accidental  bursting  of  a  cysl  during  examina- 
tion, reaccumulation  does  not  occur,  the  attempt  has  been  made  to  pro- 
duce such  conditions  artificially. 

Excision  of  n  portion  of  tin'  cyst  matt. — A  long  incision  into  the  ab- 
dominal  walls  was  made,  the  cyst   punctured,  and  in  order  to  prevent  the 
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reclosure  of  the  puncture  opening,  :i  piece  of  the  cyst  wall  was  excised. 
The  abdominal  wound  was  then  closed.  If  special  consideration  is  not 
paid  to  the  character  of  the  cyst  contents,  this  plan  is  extremely  danger- 
ous, and  may  result  in  peritonitis  or  the  development  of  metastases  in 
the  abdominal  cavity.  One  of  Wilson's  patients  died  of  internal  hemor- 
rhage.  Spencer  Wells  has  recently  resuscitated  this  method,  but  he  re- 
stricts it  to  small,  unilocular  cysts  with  thin  walls  and  perfectly  clear, 
serous  contents,,  which  are  inserted  upon  abroad  base  without  a  true  pedi- 
cle (intra-ligamentary).  A  round  picee  of  the  cyst  wall  about  3  cm.  in 
diameter,  is  excised,  the  tumor  is  completely  evacuated,  and,  after  ligature 
of  bleeding  vessels  in  the  walls,  the  abdominal  cavity  is  closed.  Spencer 
Wells  claims  to  have  obtained  a  number  of  excellent  results  in  this  way. 

Gruerin  and  Tilt  endeavored  to  effect  the  same  object  by  means  of  sub- 
cutaneous incision  of  the  cyst  wall  with  a  tenotomy  knife.  Relapses 
occurred  in  one  of  Maisonneuve's  case-.  Without  previous  puncture,  the 
subcutaneous  incision  is  an  operation  in  the  dark.  We  run  the  risk  of 
evacuating  infectious  fluid  into  the  abdominal  cavity,  and,  in  addition,  are 
apt  to  injure  large  vessels. 

A  more  rational  method  was  recommended  by  J.  Simpson.  He  first 
convinced  himself,  by  the  aid  of  puncture,  of  the  character  of  the  fluid. 
If  it  consisted  of  clear  serum,  he  removed  the  trocar,  and.  during  the 
next  few  days,  attempted  to  prevent  closure  of  the  trocar  wound  by 
pressure  on  the  cyst,  or,  if  this  proved  unsuccessful,  made  a  small  in- 
cision through  the  abdominal  walls  and  punctured  the  cyst  with  a  thick, 
quadrangular  trocar  in  order  to  produce  a  cross-shaped  opening,  which 
was  less  apt  to  close  spontaneously. 

Xoeggerath  has  raised  bi-manual  rupture  of  small  cysts,  which  had  not 
attained  the  size  of  a  hen's  egg,  into  a  sort  of  method,  and  claims  that 
he  has  never  observed  any  bad  results.  In  the  hands  of  inexperienced 
physicians  this  plan  is  as  uncertain  as  it  is  dangerous,  since  we  are  never 
able  to  determine  the  character  of  the  cyst  contents,  and  extremely  infec- 
tious tubal  sacs  may  be  mistaken  for  ovarian  cysts. 

IV.  Ligature  of  the  vessels  of  ilia  pedicle  was  recommended  by  Ilart- 
wich,  Richardson,  Tanner  and  Autal,  in  order  to  produce  shrinking,  from 
diminution  of  the  blood  supply,  of  tumors  which  could  only  be  removed 
with  great  difficulty.  Freund  adopted  this  method  in  a  tumor  which  had 
been  freguently  punctured,  and  whose  extirpation  appeared  inadvisable 
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on  account  of  strong  pelvic  adhesions;  the  pedicle  had  been  felt  per  rec- 
tum. Freund  made  an  incision  3"  long  to  the  right  of  the  linea  alba,  and 
from  its  upper  end  made  a  short  transverse  incision  towards  the  outside. 
The  pedicle  was  doubly  ligated  with  catgut  by  means  of  a  long  curved 
needle.  The  patient  left  the  bed  10  days  later,  and  considerable  shrink- 
ing of  the  tumor  occurred. 

This  plan  is  of  more  theoretical  interest  than  practical  utility,  inasmuch 
as  the  tumor  may  also  be  nourished  through  the  medium  of  the  adhe- 
sions. Furthermore,  the  vessels  of  the  pedicle  cannot  be  reached  sepa- 
rately in  those  very  cases  in  which  extirpation  seems  impracticable. 

Operations  for  Ovarian  Hernia. 

Of  the  various  kinds  of  ovarian  hernia,  inguinal  hernia  alone  possesses 
any  great  practical  importance. 

Congenital  ovarian  hernia  is  often  bilateral.  The  process  appears  to 
be  similar  to  that  which  occurs  in  descent  of  the  testicles.  If  por- 
tions of  the  Wolffian  duct  and  gubernaculum  Hunteri  are  retained, 
the  ovaries  pass  through  an  open  processus  vaginalis  of  the  peritoneum 
into  the  inguinal  canal  and  as  far  as  the  labia,  majora.  In  accordance 
with  this  mode  of  origin  the  ovary,  in  congenital  inguinal  hernia,  is  firmly 
adherent  to  the  posterior  wall  of  the  hernial  sac  with  quite  a  broad  base, 
and  cannot  be  replaced.  The  fimbriated  extremity  of  the  tubes  almost 
always  comes  down  with  the  ovaries.  Congenital  ovarian  hernia  is  not 
infrequently  associated  with  other  developmental  anomalies  of  the  sexual 
organs,  such  as  imperfect  development  of  Mueller's  ducts,  the  presence 
of  a  rudimentary  horn  of  the  uterus  in  the  hernial  sac,  occlusion  of  the 
vagina,  hermaphroditism. 

In  acquired  inguinal  hernia  the  ovary  is  generally  quite  freely  movable 
on  an  elongated  ovarian  ligament.  The  ovary  often  comes  down  alone, 
i.e..  without  the  tube,  but  it  may  also  draw  the  uterus  after  it.  The 
omentum  or  a  loop  of  intestine  is  often  found  in  the  hernial  sac. 

When  situated  in  the  inguinal  canal  or  the  labia  majora  the  ovaries  are 
greatly  exposed  to  external  injuries.  Our  first  object  should  be  to 
protect  them  against  such  injuries.  Reposition  and  retention  by  means 
of  a  truss  are  only  practicable  in  acquired  ovarian  hernia,  with  long  mobile 
pedicles.     In  congenital   hernia,  on  the  other  hand,  the  ovaries  can   be 
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removed  from  their  improper  position,  which  has  become  relatively  nor- 
mal, only  after  intolerable  traction.  Hence,  hardly  anything  ••an  be  done 
except  to  protect  them  from  mechanical  injury  by  means  of  soft  cushions* 
and  in  many  cases  even  such  an  apparatus  is  not  tolerated. 

Ovarian  hernia?  not  infrequently  give  rise  to  very  notable  disturbances 
and  violent  pains  by  enlarging  into  tumors  from  the  size  of  a  walnut  to 
that  of  a  hen's  vgg  during  the  catemenial  congestion.  Wandering  pains  or 
various  reflex  neuroses  may  even  appear  in  the  intervals.  Such  recurrent 
inflammations  and  nervous  disturbances  have  repeatedly  furnished  the 
indication  for  unilateral  or  bilateral  extirpation  of  the  displaced  organs. 
The  indication  may  become  especially  imperative  when,  as  in  Werth's  and 
Leopold's  cases,  there  was  also  rudimentary  development  of  the  uterus 
and  vagina.     The  operation  then  possesses  the  significance  of  castration. 

Inflammation  of  ovarian  hernia  may  run  its  course  with  the  same 
symptoms  as  incarcerated  hernia.  The  local  tenderness  of  an  irreducible 
hernia  becomes  associated  with  the  sympathetic  symptoms  dependent  on 
peritoneal  irritation.  The  pain  radiates  towards  the  gastric  region  and 
internal  sexual  organs,  and  occasionally  has  the  distinct  character  of 
labor  pains.  The  patients  complain  of  nausea,  and  often  of  vomiting. 
As  the  bowels  may  be  constipated  from  one  or  another  cause,  hernio- 
tomy has  sometimes  been  made  for  supposed  incarceration  of  the 
intestines,  and  the  fimbriated  extremity  of  the  tube  has  been  mistaken 
for  the  omentum  even  during  the  operation.  If  the  diagnosis  of  inflamed 
ovarian  hernia  is  assured,  we  must  confine  ourselves  to  local  antiphlogosis 
so  long  as  inflammatory  symptoms  continue.  If  an  abscess  forms  exit 
must  be  given  to  the  pus  by  careful  incision  layer  by  layer.  Compared 
with  these  usually  catamenial  inflammations  of  the  ovary,  true  incarcera- 
tion, in  which  a  long  ovarian  pedicle  is  constricted,  is  extremely  rare. 
Even  in  the  latter  cases  we  have  to  deal  with  a  primary  inflammation  at 
the  period  of  menstruation.  The  inguinal  canal  then  becomes  relatively 
too  narrow  for  the  swollen  ligament.  The  ovarian  pedicle  becomes  con- 
stricted and  this  may  intensify  the  primarily  inflammatory  disturbances 
of  circulation  within  the  ovary  into  necrosis. 

A  further  indication  for  operative  interference  is  furnished  by  tumors 
which,  as  in  incomplete  descent  of  the  testicles,  appear  to  be  favored  by  ab- 
normal position  in  or  in  front  of  the  inguinal  canal.  Among  the  38  cases 
of  ovarian  hernia  collated  by  Englisch,  cystic  degeneration  of  the  ovary 
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was  found  in  5  cases,  cancerous  degeneration  in  1  case.  Klotz  has  da- 
scribed  a  very  interesting  case  of  ovarian  cyst  in  an  hermaphrodite. 

The  operation  for  incarcerated  ovarian  hernia  does  not  differ  essentially 
from  ordinary  herniotomy. 

The  hernial  sac  is  laid  open  by  dissecting  layer  for  layer,  and  then  the 
neck  of  the  hernia  is  dilated  with  the  herniotome.  If  the  ovary  does  not 
present  very  advanced  changes  it  may  be  replaced.  In  one  case  Bryk 
was  compelled  to  separate  the  adherent  right  broad  ligament  and  remove 
an  hydatid  as  large  as  a  nut  before  he  could  replace  the  contents  of  the 
hernial  sac  (uterus  and  both  ovaries).  He  then  dissected  out  a  piece  of 
the  sac  25  centimeters  square  and  sewed  together  the  inguinal  ring,  in 
order  to  prevent  the  reappearance  of  the  hernia.  But  if  the  inflamma- 
tory changes  are  very  advanced,  or  necrosis  of  the  ovary  has  occurred,  it 
should  be  extirpated.  In  a  case  reported  by  Balleray,  who  replaced  the 
ovary  (which  had  been  incarcerated  by  a  transverse,  fibrous  band)  although 
the  hernial  sac  contained  4  ounces  of  brownish  yellow  serum,  a  violent 
peritonitis  set  in.  Even  when  the  hernial  sac  is  opened  on  account  of 
supposed  incarceration  and  simple  inflammation  of  the  ovary  is  found,  it 
is  best  to  remove  the  inflamed  organ  (which  is  always  threatened  by  fresh 
inflammations)  instead  of  contenting  ourselves  with  simple  division  of  the 
hernial  sac  which  is  filled  with  inflammatory  transudation. 

General  recommendations  alone  can  be  made  concerning  the  perform- 
ance of  extirpation.  The  operation  will  vary  according  as  we  have  to  deal 
with  an  ovary  of  normal  size,  or  a  tumor  with  a  long  movable  pedicle,  or 
with  a  short,  broad  insertion,  and  according  as  we  find  protrusion  of  the 
ovary  alone  or  associated  with  other  organs.  After  opening  the  hernial 
sac  the  pedicle,  which  consists  of  the  broad  ligament  or  of  this  part  com- 
bined witli  a  tube  and  even  a  horn  of  the  uterus,  must  be  perforated,  and, 
according  to  its  width,  must  be  ligated  in  two  or  more  subdivisions. 
Ligature  with  silk  or  elastic  ligatures  requires  great  care,  since  they  are 
very  apt  to  slip  off,  on  account  of  the  shortness  of  the  pedicle  and  its 
tendency  to  slide  towards  the  abdominal  cavity.  Above  the  ligatures  and 
at  a  sufficient  distance  from  them  the  ligated  portion  is  either  simply  cut 
off  or  burnt  oil'  with  the  actual  caul  cry. 

The  question  of  (lie  mode  of  treatment  of  the  pedicle  answers  itself 
with  regard  to  congenital  hernia1,  which  are  connected  by  a  short  pedicle 
with  the  posterior  wall  of  the  hernial  sac  Long  movable  pedicles  have 
Vol.  VI.— 19 
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been  often  fixed  in  the  external  wound,  especially  in  order  to  be  able  to 
control  secondary  hemorrhage.  But  if  ligation  lias  been  properly  per- 
formed and  jill  morbid  products  removed,  the  disinfected  pedicle  may  be 
replaced.  Nor  is  drainage  of  the  hernial  sac  absolutely  necessary,  if  it 
has  been  thoroughly  disinfected.  The  introduction  of  a  drainage  tube 
must  always  be  preceded  by  the  separation  of  the  hernial  sac  from  the 
general  peritoneal  cavity. 

Both  simple  herniotomy  and  extirpation  formerly  gave  very  bad  results 
in  ovarian  hernia.  This  was  owing  not  alone  to  the  absence  of  antiseptic 
precautions,  but  to  the  imperfection  of  the  mode  of  operation,  which  was 
often  improvised.  Nearly  half  the  cases  collated  by  Englisch  terminated 
fatally.  The  causes  of  death  were  generally  peritonitis,  phlegmons, 
which  extended  to  the  iliac  fossae  and  the  region  of  the  kidn< 
secondary  hemorrhage.  The  recent  publications  report  almost  exclu- 
sively favorable  results,  and,  in  fact,  these  operations, with  our  present  anti- 
septic and  technical  jiids,  can  not  be  regarded  as  very  dangerous. 

CASTRATION. 

Definition,  History  axd  Literature. 

Castration  is  the  term  applied  to  extirpation  of  healthy  ovaries,  or  those 
which  are  degenerated  but  do  not  possess  very  large  dimensions.1 

Among  the  Oriental  races  certain  operations  on  the  external  genitals, 
such  as  removal  of  the  labia  minora  and  clitoris,  insertion  of  a  ring  be- 
tween the  labia  mtijora,  were  often  performed  in  ancient  times.  The 
Greeks  and  Eomans  applied  to  these  operations  and  also  to  the  removal 
of  the  uterus  and  ovaries,  the  terms:  euvou^Kfat,  castrare.  But  castration 
in  our  sense  of  the  word  was  undoubtedly  performed. 

In  recent  times  an  English  traveller,  according  to  Bischoff,  has  seen 
female  eunuchs  in  India. 

Somewhat  more  reliable  reports  have  been  obtained  concerning  the 
castration  of  women  among  the  Australians.     Tillmans  {Ueber  Prm-his- 

1  Many  attempts  have  been  made  to  confine  the  term"  castration  "  to  the  extirpa- 
tion of  healthy  ovaries,  but  this  is  not  alone  at  variance  with  the  ordinary  use  of 
language  but  also  with  the  historical  development  of  thesubject.  Veterinary  sur- 
geons apply  the  term  to  the  removal  of  healthy  and  diseased  ovaries,  and  in  sur- 
gery castration  means  almost  exclusively  the  extirpation  of  diseased  testicles. 
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torische  Chirurgie)  makes  some  interesting  statements  concerning  the 
operations  performed  by  these  savages. 

The  first  accurate  reports  on  the  extirpation,  for  therapeutic  purposes, 
of  healthy,  or,  at  least,  not  much  enlarged  ovaries,  refer  to  organs  which 
were  situated  in  hernial  sacs.  The  operation  was  almost  always  performed 
on  one  side  alone.  Pott  is  the  only  one  who  mentions  a  bilateral  castra- 
tion of  this  kind.  Recent  communications  also  refer  chiefly  to  unilateral 
castration  in  ovarian  hernia. 

At  the  end  of  the  last  century  Hunter  proposed  the  extirpation  of 
ovarian  tumors  in  the  beginning  of  their  development.  He  said  "  there 
is  no  reason  why  women  should  not  bear  spaying  as  well  as  other  animals." 
Despite  the  great  spread  of  ovariotomy  the  removal  of  small  tumors  has 
been  rare  even  in  recent  times. 

In  1SG9  Koeberle  removed  a  healthy  ovary.  He  desired  to  replace  the 
retroverted  uterus  permanently  by  fixation  of  the  left  broad  ligament 
within  the  abdominal  incision.  The  corresponding  ovary  was  removed 
merely  from  technical  considerations. 

The  idea  of  castration,  based  on  the  indications  recognized  to-day,  was 
conceived  by  James  Blnndell.  He  studied  abdominal  surgery  experi- 
mentally, and  in  1823  made  a  report  to  the  Royal  Med.  and  Chirurg. 
Society  of  London.  He  claimed  that  the  tubes,  ovarian  cysts,  healthy 
ovaries,  a  cancerous  or  puerperal  uterus,  portions  of  the  bladder  and 
spleen,  could  be  removed  without  destroying  life.  He  proposed  extirpa- 
tion of  the  healthy  ovaries  as  an  efficient  remedy  in  obstinate  dysmenor- 
rhea and  in  menorrhagia  from  an  inverted  uterus,  if  the  extirpation  of 
this  organ  were  refused. 

Castration  under  other  conditions  was  first  performed  in  order  to  relieve 
the  symptoms  produced  by  disease  of  the  ovaries.  The  first  operation 
made  for  this  purpose,  in  fact  the  first  castration,  was  performed  by  Ilegar 
on  July  27,  1872.  The  indication  consisted  of  intolerable  dysmenorrhoea 
and  ovarian  neuralgia,  on  account  of  which  the  patient  had  contracted 
the  opium  habit.  Both  ovaries  were  removed,  and  showed  degeneration 
of  the  stroma  with  small  cyst  follicular  degeneration.  The  patient  died 
of  septic  peritonitis.  Battey  did  not  perform  his  first  operation  until 
August  17,  1872. 

If  the  operation  was  performed  on  account  of  pathoiogicai  changes 
in    the    ovary    and    its    results,    unilateral    castration    as   a    matter    of 
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course  was  justifiable.  One  ovary  was.  therefore,  removed  quite  fre- 
quently by  Battey  and  Sims.  This  lias  often  resulted  in  failure  and 
lias  helped  to  discredil  the  operation.  A  mistake  had  been  made  in  as- 
suming <»nly  unilateral  disease,  or  the  source  of  the  symptoms  had  not 
been  recognized.  These  were  not  alone  the  result  of  disease  of  ;i  single 
ovary,  but  were  also  dependent  on  other  changes,  especially  inflammatory 
changes  in  surrounding  parts,  which,  perhaps,  were  only  curable  by 
effecting  cessation  of  menstrual  congestion. 

Operations  based  on  anatomical  changes  in  the  ovaries  showed  that  not 
alone  may  these  organs  constitute  an  irritant  which  gives  rise  to  morbid 
phenomena,  but  that  coincident  pathological  changes  in  surrounding 
parts,  in  the  tube  and  broad  ligament,  are  often  present  and  not  infre- 
quently constitute  the  primary  disease.  These  structures  must  then  be 
removed,  if  possible.  Hegar  intentionally  removed  diseased  tubes  in  his 
first  operations,  and  from  the  start  employed  the  term  salpingotomy.1 

Klotz  not  alone  removed  the  ovaries  and  tubes,  but  even  large  portions 
of  the  ligament,  and  forcibly  distended  the  remainder,  because  he  properly 
assumed  that  the  irritation  in  such  cases  also  starts  from  the  shrunken 
ligaments. 

A  second  motive  for  castration  lay  in  the  purpose  to  cure  various  mor- 
bid conditions  by  causing  cessation  of  the  ovarian  functions  ami  the  pro- 
duction of  premature  menopause.  In  such  cases,  as  a  matter  of  course, 
both  ovaries,  are  removed.  This  category  includes  almost  exclusively 
anomalies  or  pathological  changes  in  the  other  sexual  organs  or  their  im- 
mediate vicinity,  i.e.,  those  parts  of  the  body  which  possess  a  function  in 
common  with  the  ovaries.  Thus,  the  abolition  of  ovulation  was  intended 
to  relieve  the  results  of  certain  developmental  anomalies  or  acquired 
atrophies,  and  of  stenoses  or  atresia?  of  the  genital  canal.  As  a  general 
thing  we  desire  to  induce  the  involution  of  the  uterus  which  fol- 
lows the  menopause,  hence  the  indications  in  hyperplasia  of  the  uterus, 
anomalies  of  shape  and  position,  and  fibromata.     In  inflammatory  con- 

•In  the  Centralblf.  Gynaeh,  Jan.  19,  1878,  Hegar  reported  two  salpingotomies 
which  were  performed  on  Oct.  19th  and  Nov.  18th,  1877.  In  his  larger  work  on  cas- 
tration of  women,  which  appeared  in  1878,  are  given  the  details  of  two  castrations 
associated  with  salpingotomy.  Further  proof s  that  Hegar  not  alone  intentionally 
extirpated  the  tubes,  but  also  employed  the  term  salpingotomy,  and  discussed  the 
indications  and  technique,  are  found  in  Castration  dcr  Frauen.    pp.  112,  92. 
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ditions  of  the  appendages  of  the  uterus  it  was  hoped  that  the  cessation 
of  the  monthly  congestion  would  terminate  the  continuance  of  the  irrita- 
tion and  the  tendeucy  to  relapses. 

Finally,  a  cure  was  sought  for  diseases,  especially  of  a  nervous  charac- 
ter, which  had  no  connection  with  the  sexual  organs,  by  the  effects  of  the 
menopause  upon  the  organism  as  a  whole  and  upon  the  nervous  system. 

In  recent  times  an  attempt  had  been  made  to  differentiate,  according 
to  the  anatomical  appearances,  the  various  operations  which  have  been 
grouped  together  under  the  generic  term  castration,  oophorectomy. 
Ilegar's  or  Battey's  operation.  In  order  to  secure  priority  other  names 
have  also  been  given,  based  upon  some  untenable  hypothesis,  as,  for  ex- 
ample, that  according  to  which  the  tubes,  not  the  ovary,  are  the  starting- 
point  in  menstruation  (Tait's  operation,  extirpation  of  the  uterine  ap- 
pendages). As  a  general  thing,  the  tube  had  commonly  been  removed, 
especially  in  cases  of  fibroma,  but  this  had  been  done  for  reasons  other 
than  those  based  on  this  peculiar  hypothesis. 

We  consider  it  improper  to  differentiate,  according  to  the  anatomical 
appearances,  the  various  operations,  although  they  differ  in  certain  re- 
spects. But  we  do  believe  that  the  extirpation  of  large  tubal  tumors 
and  pyosalpinx  should  be  kept  separate.  We  have  called  attention,  in 
the  previous  edition  of  this  work,  to  the  necessity  of  separating  these 
operations  from  castration. 

The  latter  operation  has  now  obtained  general  support.  Many  attacks 
upon  it  constitute  a  reaction  against  the  exaggerated  expectations  and 
praise  of  its  adherents.  Many  of  them  arise  from  imperfect  knowledge 
and  false  interpretation  of  the  doctrines  taught  by  the  originators  of  the 
operation.  At  the  present  time  we  need  only  consider  improvements  in 
technique  and  a  more  precise  differentiation  of  the  indications. 

Significance  of  Bilatebal  Castration". 

The  effect  produced  by  the  removal  of  a  certain  organ  may  be  deter- 
mined when  we  know  the  significance  of  that  organ  for  the  rest  of  the 
body.  Erroneous  views  in  this  particular  have  obtained  with  regard  to 
the  ovaries.  The  old  saying  "propter  solum  ovarium  mulier  est,  '//'mi  est  " 
must  at  least  be  greatly  restricted.  The  congenital  absence  or  rudi- 
mentary development  of  both  ovaries  has  often  been  found  associated 
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with  a  perfectly  normal  female  type  of  body,  even  with  well-developed 
breasts  and  external  genitals  and  normal  pelvis.  Marked  or  even  ex- 
cessive sexual  desire  has  been  observed  in  some  of  these  individuals,  while 
in  others  it  was  wanting.  Feminine  characteristics  have  been  expressly 
mentioned,  and  the  male  habitus  is  rarely  noticed. 

Imperfect  growth  of  the  bones  and  hence  pelvic  abnormalities,  small  size 
of  the  body,  congenital  narrowness  of  the  large  vessels,  and  heart  lesions, 
cretinism  and  idiocy,  other  anomalies  of  the  nervous  system,  in  fact,  signs 
of  defective  development,  are  associated  not  infrequently  with  absence  of 
the  ovaries,  but  are  by  no  means  constant.  On  the  other  hand,  the  uterus 
and  tubes  were  absent  or  at  least  rudimentary,  without  a  single  authentic 
exception.  The  vagina  may  be  Avell  developed,  imperfect  or  entirely 
absent.  In  rare  cases  the  external  genitals  are  poorly  developed.  In 
unilateral  absence  or  rudimentary  development  of  the  ovaries  the  uterus 
is  often  rudimentary  or  only  one  horn  is  well  developed,  while  the  other, 
corresponding  to  the  absent  or  defective  ovary,  is  also  absent  or  present 
only  as  a  rudiment.  This  dependence  of  the  uterus  on  the  ovary  is  also 
manifested  in  transverse  hermaphrodism.  In  so-called  female  transverse 
hermaphrodism  (with  ovaries)  the  uterus  is  constantly  present,  despite 
the  male  type  in  other  respects.  In  masculine  transverse  hermaphrodism 
(with  testicles)  the  uterus  is  absent  (with  a  few  exceptions)  despite  the 
often  very  decided  female  type. 

In  the  absence  of  the  ovaries  or  their  rudimentary  development  men- 
struation is  abolished.  This  is  not  the  result  of  the  associated  absence  or 
imperfect  development  of  the  uterus.  Nor  are  there  any  molimina  or 
vicarious  manifestations,  while  these  usually  appear,  and  often  to  a  very 
marked  extent,  in  individuals  who  possess  functionating  ovaries,  but  no 
uterus  or  a  rudimentary  one. 

A  consideration  of  the  anomalies  in  question  therefore  favors  the  view 
that  the  development  of  the  tubes  and  uterus  depends  upon  that  of  the 
ovaries,  and  that  the  one  great  function  of  the  sexual  organs,  viz.,  men- 
struation, depends  upon  the  function  of  the  ovaries.  The  general  struc- 
ture of  the  bod}-,  pelvis,  breasts,  external  genitals  (even  the  vagina),  sexual 
desire  and  the  mode  of  feeling,  are  independent  of  the  ovaries  or  only 
relatively  dependent  on  them. 

The  effect  of  extirpation  of  the  ovaries  during  childhood  is  unknown, 
at  least  the   statements  in  this   respect    are   incomplete   and  doubtful. 
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Roberts,  an  Englishman,  claims  to  have  seen,  in  East  India,  female 
eunuchs  who  were  large  and  muscular,  and  destitute  of  breasts,  nipples, 
and  a  vulvar  fissure.  The  pubic  arch  was  so  narrow  that  the  rami  were 
almost  in  contact.  There  was  no  deposit  of  fat  around  the  genitals.  The 
buttocks  were  not  more  developed  than  in  men.  Menstruation  never 
occurred. 

If  \'oung  female  animals  are  spayed,  the  constant  results  observed  are 
a  more  quiet  temperament,  a  tendency  to  the  deposit  of  fat,  and  cessation 
in  the  growth  of  all  parts  of  the  genital  canal.  Heat  does  not  occur. 
Nothing  further  is  known  concerning  the  effects  on  the  bodily  type. 

In  older  animals  the  favorable  effects  on  more  ready  fattening  and  on 
lactation  are  more  doubtful.  Heat  ceases  almost  constantly,  and  the 
exceptional  cases  are  attributed,  by  veterinary  surgeons,  to*  incomplete  ex- 
tirpation and  to  morbid  conditions  in  the  sexual  organs  and  surrounding 
parts  (for  example,  garget). 

In  adult  women  the  function  of  the  ovaries  is  abolished,  or,  at  least, 
greatly  restricted  during  pregnancy,  and  probably  often  during  lactation. 
Upon  this  fact  the  amenorrhoea  probably  depends,  although  other  factors 
may  also  come  into  play.  Amenorrhoea  is  a  usual  result  in  pathological  con- 
ditions, which  are  associated  with  complete  degeneration  of  both  ovaries. 
The  exceptions  may  be  attributed  to  persisting  healthy  parenchyma,  col- 
lateral fluxion  and  stasis,  the  latter,  particularly,  when  the  type  of  hem- 
orrhages is  not  completely  retained.  In  many  cases,  however,  the 
amenorrhoea  may  be  attributed  to  the  coincident  disturbance  of  the  gen- 
eral nutrition. 

At  the  natural  menopause  the  ovary  atrophies  and  it  is  not  improbable 
that  this  atrophy  precedes  that  of  the  uterus,  inasmuch  as  the  ability  of 
conception  is  decidedly  diminished  in  the  4  to  8  years  preceding  the  meno- 
pause. Although  other  factors  may  also  be  concerned,  the  assumption  of 
a  development  of  the  ovum,  which  is  insufficient  for  impregnation,  offers 
a  ready  explanation. 

With  the  cessation  of  the  menses  we  notice  very  frequently  a  series  of 
annoying  complaints  or  morbid  phenomena.  The  most  common  ones  are 
symptoms  of  a  congestive  character,  or  vasomotor  disturbances,  such  as 
sudden  redness  of  the  face  and  neck,  sudden  general  or  partial  diaphoresis 
followed  by  a  tendency  to  chill,  headache  and  vertigo,  a  feeling  of  op- 
pressive pain  in  the  back,  pressure  and  wandering  pains  in  the  pelvis. 
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In  addition,  hyperesthesia,  itching  unci  burning  in  the  Bkin,  usually  con- 
lined  to  individual  parts  such  as  the  palm  of  the  hands  and  soles  of  the 
feet,  a  tendency  to  neuralgias,  depression,  nervous  excitement,  insomnia. 
Disturbances  of  the  digestive  organs,  anorexia,  constipation  or  diarrhoea, 
nausea  and  vomiting,  are  not  infrequent.  Hemorrhages,  from  various 
organs,  the  nose,  lungs,  intestines,  urinary  passages,  and  cutaneous  erup- 
tions are  observed  in  rare  cases. 

As  a  general  thing  all  these  symptoms  are  irregular  and  atypical,  but 
they  are  usually  marked  at  the  menstrual  periods,  especially  at  first. 

In  many  cases  the  menopause  does  not  appear  suddenly.  Some  men- 
strual periods  are  skipped,  then  an  often  copious  discharge  appears  at  a 
later  period.  Irregular  hemorrhages  are  not  infrequent  and  sometimes 
last  for  a  longtime.  These  are  often  owing  to  previously  existing  patho- 
logical conditions  of  the  uterus,  especially  hyperplasia  of  the  muscular 
coat  and  connective  tissue.  But  such  etiological  factors  may  be  absent. 
An  acute  (probably  in  great  part  congestive)  swelling  of  the  uterus  is 
sometimes  noticed  during  the  course  of  the  menopause. 

In  addition  to  the  gradual  (sometimes  quite  rapid)  diminution  in  the 
tize  of  the  uterus,  which  is  often  attended  with  atrophy  of  tumors,  we 
also  observe  atrophy  of  the  tubes,  the  external  genitals  lose  their  cushion 
of  fat,  the  labia  majora  become  flabby,  and  finally  constitute  mere  folds 
of  skin.  The  vaginal  walls  lose  their  firm  structure,  become  anaemic 
and  flabby.  We  not  infrequently  observe  a  kolpitis,  in  which  the  portio 
vaginalis  takes  part.  Its  genesis  is  not  well  understood,  but  »the  predis- 
position to  it  is  probably  owing  to  the  structural  changes  and  modified 
circulation  of  the  vagina  which  occur  at  the  menopause.  Perhaps  the 
increased  patulousness  of  the  entrance  to  the  vagina  favors  infections. 
Redness  and  swelling  of  the  entire  vagina,  with  a  few  shining  red  points, 
or  hyperemia  in  patches,  with  anaemic,  pale  islets,  and  purulent  secretion, 
are  observed.  The  introitus  is  usually  affected  in  the  same  way.  The 
process  is  often  severe,  the  swelling  and  redness  intense,  the  secretion 
profuse,  purulent,  and  even  tinged  with  blood.  The  process  often 
becomes  chronic.  Adhesions  form  between  the  portio  vaginalis  and  the 
fornix.  The  submucous  tissue  becomes  affected.  Retractions,  narrow- 
ing of  the  introitus  and  even  the  entire  vagina,  which  becomes  conical 
above,  make  their  appearance.  Or  the  retraction  is  partial,  and  the 
vagina  then  contains  firm  bands  and  even  presents  annular  strictures. 
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Such  retractions  may  develop,  even  when  kolpitis  is  absent  or  only  moder- 
ate. The  final  result  of  the  climacteric  changes  of  the  vagina  varies,  and 
we  find  manifold  gradations  from  a  flabby  vagina  with  a  tendency  to  pro- 
lapse to  a  narrow  contracting  tube. 

The  above-mentioned  symptoms  of  the  menopause,  which  may  remain 
within  physiological  bounds  or  border  on  the  pathological,  undoubtedly 
are  due  to  various  causes.  The  most  important  factor  is  the  cessation  of 
an  habitual  hemorrhage.  A  prion  it  is  not  probable  that  the  anatomical 
changes,  especially  the  dilatation  of  the  vessels,  which  must  have  finally 
developed  during  the  35  years'  duration  of  the  menses,  can  be  rapidly 
removed  in  all  individuals.  In  many  compensation  will  soon  set  in,  in 
others  it  will  not.  In  the  latter  marked  stasis  of  blood  (pressure  and  a 
feeling  of  weight  in  the  pelvis,  molimina,  turgescence  of  the  uterus, 
kolpitis)  will  develop,  and  hence  local  and  reflex  symptoms.  In  some 
these  symptoms  will  be  milder,  in  others  they  will  be  more  prominent, 
particularly  when  other  complicating  pathological  changes  are  present. 
If  the  congestion  of  the  vessels  is  very  pronounced,  extravasations  may 
occur  and  bloody  discharges  are  then  observed.  These  may  assume 
a  periodical  character,  such  as  are  even  observed  in  men  suffering  from 
pelvic  stasis.  This  explains  the  periodical  hemorrhages  in  women  who 
have  long  passed  the  menopause.  Pathological  processes  in  the  sexual 
organs,  such  as  polypi,  beginning  carcinoma,  tuberculosis,  tumors,  or 
affections  of  other  parts  which  produce  circulatory  disturbances  (diseases 
of  the  heart  and  liver)  have  been  recognized  as  further  etiological  fac- 
tors. 

In  rare  cases  regular  menstruation  seems  to  have  resulted  from  recur- 
ring ovulation.  At  least,  this  is  the  only  way  in  which  we  can  explain 
the  conceptions  which  sometimes  occur  after  such  a  return  of  menstrua- 
tion. Perhaps  the  stimulus  of  coitus  has  produced  the  new  vita]  func- 
tion. 

Among  the  more  remote  results  of  the  menopause  have  been  mentioned 
certain  changes,  which  partly  refer  to  a  blending  of  the  sexual  type,  partly 
possess  a  different  character.  The  latter  include  the  by  no  means  con- 
stant tendency  to  embonpoint;  the  former  include  the  growth  of  hairs 
in  the  face,  the  deeper  voice,  the  change  of  ideas,  and  of  the  mental  and 
emotional  life  of  the  woman.  Analogous  symptoms  have  been  observed 
in  animals,    liens,  especially  the  pea  hen,  are  said  in  many  cases  to  assume 
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the  male  habitus,  particularly  with  regard  to  the  feathers,  after  the  cessa- 
tion of  ovulation.  The  antlers  of  the  doe  are  said  to  become  better  de- 
veloped. 

But  the  changes  mentioned  above  are  very  inconstant  in  women  after 
the  menopause,  and  are  rarely  pronounced.  The  influence  of  the  ovaries 
on  the  entire  organism  is  not  as  unbounded  ami  direct  as  was  formerly 
supposed,  and  in  addition  the  rigidity  and  firmness  of  the  tissues  peculiar 
to  the  age  of  the  individual  would  present  considerable  resistance  to  such 
changes. 

We  need  only  consider  the  conditions  which  obtain  during  and  after 
the  menopause  in  order  to  recognize  all  the  consequences  of  extirpation 
of  both  ovaries. 

In  the  large  majority  of  cases,  the  menopause  sets  in  immediately  after 
the  operation,  or  after  a  few,  partly  periodical,  partly  irregular,  hemor- 
rhages. In  rarer  cases  a  periodical  hemorrhage  continues;  irregular  dis- 
charges of  blood  are  more  frequent.  The  explanation  of  these  facts  is 
usually  easy.  Incomplete  extirpation  and  the  presence  of  a  third  ovary 
are  less  frequently  at  fault  than  is  generally  believed.  A  greater  influ- 
ence is  probably  exerted  by  vascular  dilatations,  stasis  and  hyperemia  of 
the  pelvis,  such  as  are  often  present  before  the  operation  or  may  develop 
later.  This  is  a  not  infrequent  result  of  great  relaxation  of  the  abdominal 
walls,  which  is  almost  always  associated  with  a  similar  condition  of  the 
walls  of  the  veins,  and  gives  rise  to  diminution  of  the  intra-abdominal 
pressure  and  greater  fullness  of  the  pelvic  vessels.  More  pronounced 
pathological  processes,  such  as  inflammation  of  the  pedicle,  ligaments, 
other  parts  of  the  pelvic  peritoneum  and  connective  tissue,  tuberculosis, 
produce  periodical  or  irregular  hemorrhages,  partly  by  a  direct  influence 
on  the  circulation,  partly  by  nervous  agency. 

After  bilateral  ovariotomy,  i.e.,  the  extirpation  of  large  tumors,  the 
continuance  of  menstruation  has  been  observed  more  frequently  than  after 
castration.  This  may  be  the  result  of  various  circumstances.  The  vessels 
are  generally  more  numerous  and  larger.  Mistakes  may  have  been  made 
in  many  cases.  The  tumor  on  one  or  the  other  side  did  not  develop  from 
the  ovary.  For  example,  a  third  truly  ovarian  tumor  has  been  removed 
at  a  subsequent  period.  Even  pregnancy  has  been  observed  after  double 
ovariotomy.  However,  the  cases  of  complete  amenorrhoea  are  much 
more  frequent  than  those  of  continuance  of  menstruation.     For  example, 
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Krassowski  observed  cessation  of  menstruation  constantly  after  12  bi- 
lateral ovariotomies. 

Atrophy  of  the  tube  and  uterus,  and  the  changes  in  the  vagina,  occur 
after  castration  in  the  same  way  as  after  the  natural  menopause  Very 
rapid  atrophy  of  the  uterus,  even  to  the  size  of  a  walnut,  has  been  ob- 
served not  infrequently.  The  rapid  atrophy  of  fibromyomata  has  also 
been  noticed.  This  is  undoubtedly  owing,  in  great  part,  to  the  removal 
of  the  ovary.  The  dependence  of  uterine  development  on  that  of  the 
ovary,  the  analogous  atrophy  of  the  excretory  duct  after  the  removal  of 
other  glands,  testify  in  favor  of  such  a  connection.  But  the  obliteration  of 
the  vessels  and  the  thromboses,  which  are  the  direct  result  of  the  opera- 
tion, must  also  be  taken  into  consideration. 

In  some  cases  we  have  found  an  intense  degree  of  climacteric  kolpitis. 
The  local  symptoms,  the  consensual  and  reflex  phenomena,  are  exactly 
similar.  A  certain  tendency  to  embonpoint  is  undeniable  in  many 
persons.  Other  results,  such  as  the  growth  of  hairs,  deeper  voice,  and 
changes  in  the  mental  and  emotional  condition,  have  not  been  observed. 
Sexual  desire  is  often  retained,  but  the  opposite  has  also  been  noticed. 

According  to  our  present  experience  it  is  impossible  to  state,  in  figures, 
in  how  far  disagreeable  symptoms  are  more  frequent  after  the  artificial 
than  after  the  natural  climacteric,  or  whether  the  conditions  as  regards 
bloody  discharges  are  very  dissimilar.  It  would  seem,  however,  as  if  the 
latter  disturbances  are  more  frequent  after  the  artificial  menopause,  and 
also  that  the  other  symptoms  are  more  numerous  and  severe.  This  is 
very  easily  explained.  The  artificial  climacteric  is  always  preceded  by 
local  pathological  processes,  often  of  a  very  pronounced  character.  More- 
over, the  nervous  system  is  often  affected,  so  that  the  vasomotor  disturb- 
ances and  other  symptoms  starting  from  them  are  apt  to  lie  more  intense. 

The  operation  itself  produces  abnormal  conditions,  by  the  ligature  of 
vessels,  thrombosis,  adhesive  or  retraction  processes,  etc.  Furthermore, 
the  ovaries  are  Buddenly  extirpated.  If  these  facts  are  taken  into  con- 
sideration, the  development  of  morbid  phenomena  should  lie  assumed  a 
priori,  and  it  is  astonishing  that  the  subsequent  course  of  events  is  so 
often  undisturbed. 

The  significance  of  bilateral  castration  from  a  physiological  standpoint 
may  be  very  briefly  expressed.  The  climacteric  is  precipitated.  Sterility 
is  a  certain   result.      But  if  we  take  into  consideration  the  morbid  condi- 
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tions  on  account   of   which  castration    is   performed,   it    is  evident  that 

sterility  n 1  not  be  produced  inasmuch  as  it  is  already  present.     The 

facuttas  concipiendi  is  very  often  absenl  or  is  very  doubtful.  In  some 
individuals  it  is  present,  or,  at  least,  only  impaired.  But  the  facultas 
gestandi,  the  power  of  carrying  pregnancy  through  to  full  term,  is  absent, 
or,  at  least,  very  problematical.  Finally,  conception  and  even  the  com- 
pletion of  pregnancy  are  possible.  But  the  condition  of  the  patient  is 
such,  that  this  eventuality  is  not  even  desirable.  In  doubtful  cases  the 
individual  circumstances  must  be  taken  into  consideration.  Other  factors, 
besides  those  which  are  purely  medical,  come  into  play,  and  may  influence 
the  decision  of  the  patient  and  her  family.  It  is  the  duty  of  the  physi- 
cian to  explain  thoroughly  the  results  of  the  operation. 

"While  castration  destroys  the  facultas  concipiendi,  the  facultas  cmundi 
is  retained.  The  results  of  castration  in  the  female  are  entirely  different 
in  this  respect  from  those  of  the  corresponding  operation  in  man.  In 
the  latter  the  ability  to  perform  sexual  intercourse  is  almost  always  lost. 
But  we  must  not  fail  to  mention  that  the  kolpitis,  the  shrinking  and 
narrowing  of  the  vagina  and  introitus.  interfere  with  coitus  and  may  even 
render  it  impossible.  But  this  maybe  readily  relieved  by  proper  treat- 
ment. In  some  cases,  for  example,  in  prolapse  of  the  ovaries,  and  peri- 
oophoritis, coitus,  which  had  been  impossible  on  account  of  pain,  may 
again  be  performed  after  castration  (L.  Tait). 

The  retention  of  the  ability  to  have  sexual  intercourse  also  explains  the 
fact  that  the  mental  depression,  melancholia  and  even  suicidal  tendency, 
which  occur  in  men  after  castration,  are  never  observed  in  females. 
Fissier  adduces  another  cause  for  this  difference.  The  mutilation  is  not 
visible  and  its  entire  significance  is  not  recognized,  because  the  illusion  is 
not  disturbed  by  constant  inspection. 

J.  Williams,  Note  on  the  Involution  of  the  Puerperal  Uterus  in  the  absence  of 
the  Ovaries,  (Amer.  Journ.  of  Obst.,  1884,  p.  778.)  Interesting-  case.  The  left 
ovary  had  been  removed  previously.  The  right  cystic  ovary  was  extirpated  dur- 
ing labor.  Favorable  convalescence.  Involution  occurred  with  abnormal  slow- 
ness during  the  first  seven  weeks,  but  at  the  end  of  seven  months  the  uterus  was 
smaller  than  in  the  virgin. 

Conditions  and  Indications. 
In  patients  who  are  near  the  natural  climacteric,  the  operation  is  not 
justifiable  if  the  abolition  of  the  sexual  functions  and  the  retrogressive 
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involution  of  the  sexual  organs  are  relied  upon  exclusively  as  the  means 
of  cure.  A  different  aspect  is  presented  when  the  ovaries  and  their  im- 
mediate vicinity  are  diseased  in  such  a  way  that  their  removal  per  se  is 
necessary  to  recovery,  while  the  abolition  of  the  sexual  functions  would 
have  no  curative  effect  on  the  condition. 

A  second  condition  is  the  previous  palpation  of  the  ovaries,  and  the 
recognition  of  their  structure  and  insertion.  It  is  only  in  cases  of  fibroma 
that  exceptions  appear  to  us  to  be  justified.  In  such  cases  the  ovaries 
are  raised  not  infrequently  towards  the  abdominal  cavity  by  the  tumor, 
which  lias  developed  in  a  part  of  the  uterus  situated  below  the  ovarian 
ligament.  At  the  same  time  they  may  be  pushed  backwards  by  the 
tumor,  which  has  grown  chiefly  in  the  anterior  wall  of  the  uterus.  The 
mesentery  of  the  ovaries  may  be  unfolded  or  very  short;  so  that,  being 
situated  directly  on  the  tumor,  they  possess  only  sufficient  mobility  to  be 
pushed  to  and  fro  upon  it.  Under  such  circumstances  they  can  often  be 
found  with  difficulty  or  not  at  all.  It  is  also  possible  to  mistake  them  for 
fibroid  nodules.  Nevertheless,  the  organs  can  often  be  recognized  by 
combined  examination  or  simple  abdominal  palpation.  Their  peculiar 
consistence,  the  finely  nodular  surface  and  flat  shape  almost  always  secure 
us  against  mistaking  them  for  small,  sub-serous  fibromata.  The  most 
careful  examination  should  be  made,  inasmuch  as  the  advantages  of  a 
previous  diagnosis  are  often  very  great;  without  it,  we  often  risk  an 
exploratory  incision,  or  are  forced  to  perform  an  entirely  different  opera- 
tion from  the  proposed  castration. 

The  recognition  of  the  ovary  in  the  small  tumors,  grouped  in  various 
ways,  which  are  the  results  of  combined  affections  of  the  ovary  and  tubes, 
is  often  very  difficult  but  possesses  little  significance.  As  the  conglomer- 
ate must  be  removed  in  toto,  the  connection  of  the  whole  with  the  uterus, 
ligaments,  etc.,  must  be  previously  ascertained. 

But  we  know  of  no  other  disease  in  which  it  is  allowable  to  disregard 
this  condition.  In  all  other  cases  the  ovary  can  be  found  within  the 
pelvis.  In  the  majority  of  instances  in  which  the  operation  was  aban- 
doned or  performed  only  partially,  this  was  owingto  the  fact  thai  the 
condition  in  question  was  disregarded. 

The  third  condition  is  the  absence  of  a  very  recent,  acute  inflamma- 
tion. We  do  not  deal  here  with  septic  processes  or  those  which  exhibit 
a  tendency  to  sepsis,  such  as  occasionally  necessitate  ovariotomy.      Bui  if 
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such  a  process  (which  has  never  been  taken  into  consideration  hitherto 
so  far  as  regards  castration)  should  develop,  the  condition  in  question 
would  have  to  be  discarded.  Other  immediate  dangers  to  life,  which  also 
justify  a  disregard  of  this  condition  and  necessitate  immediate  operation, 
will  rarely  occur  as  indications  for  castration.  The  inflammations  re- 
ferred to  here  are  sometimes  quite  acute,  but  circumscribed.  The 
operation  may  then  be  delayed.  If  we  do  not  wait  too  long,  the  adhe- 
sions will  not  be  too  firm,  and  we  derive  the  great  advantage  of  not  find- 
ing a  recent  transudation,  which  exhibits  a  tendency  to  decomposition,  or 
spongy,  congested  ovarian  tissue. 

It  is  still  difficult  to  formulate  the  indications  for  the  operation. 
Theoretical  deductions  first  led  to  castration.  The  experience  hitherto 
gained  has  confirmed  the  general  correctness  of  the  deductions.  But 
the  application  of  theoretical  principles  to  concrete  cases  is  attended  with 
great  difficulties,  on  account  of  the  varying  conditions  and  usually  numer- 
ous complications.  The  abundant  material  of  the  last  few  years  has  shed 
a  clearer  light  on  the  subject,  so  that  a  more  precise  formulation  of  the 
indications  appears  possible.  But  careful  reports  of  cases  and  particularly 
the  determination  of  certain  physiological  and  anatomo-pathological  con- 
ditions are  necessary  for  further  progress. 

Castration  produces  curative  effects  in  two  ways,  either  by  the  removal 
■of  a  degenerated  organ  which  acts  directly  as  a  source  of  irritation,  or  by 
the  results  of  the  abolition  of  the  ovarian  functions,  the  so-called  artificial 
or  premature  climax. 

In  the  former  event  the  ovary  usually  presents  considerable  pathologi  - 
cal  changes  and  forms  the  centre  of  irritation.  But  the  adjacent  parts, 
the  ligament  or  tube,  may  be  affected  primarily  to  a  marked  degree.  The 
ovary,  which  is  affected  at  the  same  time  and  almost  always  severely,  is 
removed  partly  on  this  account,  partly  for  technical  reasons.  It  is  also 
removed  for  the  reason  that  its  retention,  for  example,  in  pyosalpinx, 
would  be  useless  and  would  only  act  injuriously.  In  operations  of  this 
kind  ovulation  also  ceases,  but  this  is  not  the  means  through  which  Ave 
seek  to  act.  The  diseased  part  would  have  to  be  removed,  even  if  it  were 
unconnected  with  ovulation,  and  the  artificial  climacteric  is  merely  an 
accident.  Very  many  castrations  belong  in  this  category,  such  as  those 
performed  on  account  of  small  tumors,  small  cyst  degeneration  of  the 
follicles,  and  degeneration  of  the  stroma. 
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Our  justification  for  assuming  curative  effects  from  the  artificial  meno- 
pause, is  based  upon  what  we  know  concerning  the  influence  of  the  aboli- 
tion of  ovulation  upon  the  other  sexual  organs.  We  employ  this  influ- 
ence to  cure  pathological  changes  in  the  latter  or  to  remove  their  conse- 
quences. The  influence  of  the  premature  menopause  on  the  organism  in 
general,  particularly  the  nervous  system,  has  also  been  sought  in  the  cure 
of  certain  diseases,  especially  of  severe  neuroses,  i.e.,  in  cases  in  which  the 
pathological  phenomena  were  not  connected  with  morbid  changes  in  the 
sexual  canal,  and  at  the  most,  the  attacks  occurred  during  menstruation 
or  were  very  violent  at  such  times.  We  believe  that  the  indication  based 
on  this  view— which  was  first  formulated,  though  with  great  caution,  by 
Battey — is  unwarranted. 

The  co -effects  of  castration,  which  in  themselves  are  insufficient  to 
justify  an  indication,  consist  of  the  stretching  of  retracted  ligaments,  and 
hence  of  the  nerves  contained  in  them,  of  the  rupture  of  adhesions,  and 
of  the  freeing  of  organs,  such  as  the  uterus  and  bladder,  which  are  im- 
bedded in  inflammatory  .products.  These  effects  are  partly  produced  un- 
intentionally during  the  operation,  in  part  they  are  produced  designedly 
by  vigorous  traction  and  even  tearing.  Klotz  even  excised  large  portions 
of  the  broad  ligaments. 

An  entirely  unexpected  effect  on  acute  or  chronic  inflammatory  pro- 
cesses has  been  occasionally  observed.  This  could  be  attributed  neither 
to  the  removal  of  a  focus  of  irritation  nor  to  the  production  of  the  artifi- 
cial menopause,  as  the  removal  of  both  organs  Avas  performed  incom- 
pletely or  not  at  all.  Thus,  very  great  improvement  or  even  cure  was 
observed  in  diffuse  peritonitis,  especially  the  granular  form  with  abun- 
dant exudation.  This  is  also  true  of  circumscribed  peritonitides  such  as 
are  observed  in  connection  with  small  ovarian  enlargements  or  salpingites, 
even  when  the  intended  removal  of  the  neAV  growths  or  the  retention- 
tumors  was  not  successful,  or  only  in  a  slight  degree.  In  some  cases  the 
favorable  results  seem  to  have  been  effected  by  the  formation  of  an  ab- 
scess, which  is  known  to  be  often  attended  with  softening  of  hard  masses 
of  exudation.  When  suppuration  has  not  occurred,  the  operation  may 
have  acted  like  any  other  recent,  irritation  in  chronic  inflammations,  in- 
asmuch as  the  acute  process  introduced  a  softening  of  the  firm  exudations 
and  increased  absorption.  The  simple  evacuation  of  the  free  or  encap- 
sulated, purulent  or  non-purulent  exudation  occasionally  acts  very  favor- 


304        GENERAL  AND  OPERATIVE  GYNECOLOGY. 

ably  in  granular  peritonitis.  The  effect  may  also  be  due  .solely  to  the 
abdominal  incision.  As  we  see,  the  causal  connection  between  the  oper- 
ation and  improvement  is  sometimes  difficult  to  ascertain  in  such  cases, 
although  the  fact  itself  is  undisputed. 

As  a  matter  of  course,  no  indication  can  be  based  on  such  data. 

The  opponents  of  castration,  in  order  to  explain  its  undeniable  curative 
action  in  neuroses,  have  attributed  it  in  great  part  to  the  action  on  the 
mind. 

We  do  not  know  whether  the  advocates  of  this  opinion  have  concrete 
cases  in  view.  We  know  of  no  cases  in  our  own  experience  in  which 
such  an  explanation  is  probable,  nor  have  we  found  any  in  the  literature 
of  the  subject.  A  priori  such  views  are  often  very  probable.  But  we 
must  be  on  our  guard  against  upholding  them  without  sufficient  observa- 
tions, and  especially  against  making  generalizations.  This  would  not  be 
justified  even  if  a  few  proofs  were  forthcoming.  Without  denying  entirely 
that  the  psychical  effect  perhaps  plays  a  certain  part,  perhaps  even  the 
chief  part,  in  some  cases  of  cure,  this  is  opposed  hv  very  weighty  reasons 
in  a  large  number  of  recoveries.  "When  the  effect  was  immediate,  i.e., 
the  symptoms  disappeared  at  once  (as  happens  not  infrequently),  certain 
symptoms  have  also  disappeared  whose  removal  could  not  be  explained 
by  psychical  agencies.  In  many  instances  the  purely  nervous  symptoms, 
whose  relief  could  be  explained  by  psychical  influences,  reappeared  some 
time  after  the  operation,  i.e.,  at  a  time  when  the  psychical  influence 
could  no  longer  exert  an  effect.  For  example,  we  have  sometimes  noticed 
that  the  neuroses  were  not  cured  until  the  disagreeable  symptoms,  pro- 
duced by  the  climacteric,  had  subsided,  even  after  the  lapse  of  a  year. 

Starting  from  the  possibility  of  recovery  by  psychical  influences,  pre- 
tended castrations  have  been  made,  and  Israels'  case  particularly  has  pro- 
duced much  stir.  This  case  of  recovery,  which  was  reported  even  in  the 
newspapers,  is  founded  on  a  mistake.  The  patient  in  question  retained  lnu- 
nervous  vomiting,  as  was  proven  on  her  reappearance,  on  two  occasions, 
in  our  clinic.  It  is  a  remarkable  fact  that  this  asserted  case  of  recovery 
still  haunts  our  literature.  It  is  very  doubtful  whether  it  is  at  all  justi- 
fiable to  deceive  patients  in  this  way.  Apart  from  the  ethical  standpoint, 
it  seems  to  me  that  the  injury  caused  by  the  loss  of  faith  in  the  truthful- 
ness of  the  physician  is  greater  than  the  advantage  derived  in  perhaps  a 
few,  but  at  all  events  exceptional,  successes.     The  trick  cannot  be  played 
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for  a  long  time,  inasmuch  as  those  who  are  adapted  to  such  treatment 
soon  become  enlightened. 

lii  order  to  avoid  unnecessary  repetition  we  will  formulate  a  general 
indication,  and  will  take  this  for  granted  in  describing  the  individual  in- 
dications. 

Castration  is  indicated  in  anomalies  and  diseases  of  the  sexual  organs 
•which  cause  immediate  danger  to  life  or  terminate  fatally  in  a  short  time, 
or  are  followed  by  long-continued,  progressive  illness,  which  interferes 
with  the  enjoyment  of  life  and  ordinary  duties.  At  the  same  time  it  is 
presupposed  that  all  other  milder  methods  of  treatment  would  either 
prove  useless  or  had  been  tried  unsuccessfully,  while  the  removal  of  the 
ovaries  would  relieve  the  disease. 

The  individual  indications  depend  on  anatomical  changes  in  the  sexual 
organs  and  surrounding  parts.  But  such  changes  per  se  very  rarely  ne- 
cessitate the  operation  (for  example,  in  malignant  tumor),  and  only  when 
they  have  given  rise  to  dangerous  or  extremely  annoying  sequelae.  Ap- 
parently identical  anatomical  changes  often  are  attended  with  very  differ- 
ent consequences,  sometimes  giving  rise  to  violent  symptoms,  at  other 
times  to  very  mild  or  no  symptoms.  The  same  name  is  often  applied  to 
various  conditions  which  may  possess  certain  similar  attributes  but  may 
differ  essentially  in  other  respects.  To  our  incomplete  knowledge  of  the 
finer  pathological  anatomy  of  the  genital  organs,  especially  the  ovary,  it  is 
often  to  be  attributed  that  we  are  able  to  distinguish  such  differences  very 
imperfectly  or  not  at  all,  in  the  living  subject  and  even  in  anatomical  pre- 
parations. Complications  are  often  effective  in  the  genesis  of  symptoms, 
and  compensations  are  also  possible.  The  same  pathological  change  may 
be  present  in  two  patients,  but  in  one  the  evil  results  follow,  in  the  other 
compensation  occurs,  so  that  no  symptoms  are  produced.  Without  as- 
suming such  a  compensation  it  would  be  difficult  to  explain,  for  example, 
why  severe  symptoms  appear  in  one  individual  with  a  rudimentary  uterus 
and  functionating  organs,  while  they  remain  absent  in  another  suffering 
from  the  same  anomaly. 

The  symptoms  which  accompany  the  various  pathological  changes  un- 
der consideration  have  much  in  common.  From  the  symptoms  alone  we 
may  generally  draw  an  approximate  conclusion  concerning  the  anatomical 
changes.     The  symptomatology  has  been  neglected  in  comparison   with 

physical  diagnosis,  although  more  careful  study  of  the  former   might  fur- 
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nish  important  data  concerning  the  relations  between  the  individual  ana- 
tomo-pathological  conditions  and  the  symptoms  dependent  on  them. 

We  will  first  take  a  general  view  of  the  symptoms  which  may  individu- 
ally (but  almost  always  in  groups)  form  the  cause  of  castration.  As  many 
of  these  symptoms  may  also  result  from  other  than  diseases  of  the  sexual 
organs,  the  proof  of  a  causal  relation  between  them  must  be  especially 
considered. 

In  the  first  place  we  note  symptoms  which  depend  on  disturbance  of 
the  functions  of  the  sexual  organs,  such  us  amenorrhoea,  dysmenorrhoea, 
irregular  menstruation,  retentio  mensium,  scanty  menstruation,  monor- 
rhagia, membranous  dysmenorrhea,  vicarious  menstruation,  hemorrhagic 
or  other  discharges  in  the  intervals. 

We  also  observe  annoying  painful  sensations  in  the  sexual  organs,  which 
are  present  constantly  or  temporarily  during  the  intervals,  and  are  con- 
siderably intensified  during  increased  function  of  the  genital  system.  As- 
sociated with  these  are  the  symptoms  produced  by  direct  influence  of  r In- 
diseased  organ  on  adjacent  parts,  such  as  symptoms  of  pressure  or  the 
extension  of  irritation  to  the  bladder,  rectum,  adjacent  vessels  and  nerves, 
adjacent  and  remote  parts  of  the  peritoneum. 

Very  many  symptoms,  which  accompany  sexual  diseases,  reside  in  the 
branches  of  the  lumbar  and  sacral  plexuses,  which  originate  in  the  centre 
of  the  genital  nerves  within  the  lumbar  cord.  These  lumbar  symptoms, 
which  may  also  arise  from  other  causes  and  do  not  accompany  all  sexual 
diseases,  arc:  pain  and  tired  feeling  in  the  small  of  the  back,  pains  in 
the  iliac  regions,  shooting  pains  in  the  thighs  and  legs,  paresis  of  the 
lower  limbs,  coccygodynia,  anaesthesia  or  hyperesthesia  of  the  introitus 
vaginae,  disturbances  in  micturition  and  defecation,  etc.  These  symp 
toms  may  result  from  direct  implication  of  the  corresponding  nerves  or 
they  maybe  consensual  in  character.  Entire  complexes  of  the  symptoms 
mentioned  may  be  present,  although  the  pathological  process  affects  only 
single  nerves.  A  symptom  may  also  appear  at  a  part  so  remote  from  the 
site  of  tissue-changes  that  the  nerves  of  the  former  locality  could  not  have 
been  directly  affected.  Thus,  disturbances  of  the  bladder,  ureters,  etc., 
may  be  associated  with  callosities  of  the  broad  ligaments  far  removed  from 
the  site  of  the  symptoms. 

Then  we  notice  symptoms  in  parts  of  the  body  and  organs,  which  are 
so  remote  from  the  sexual  apparatus  that  their  reflex  nature  is  sufficiently 
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proven.  For  example,  affections  of  nerves  which  start  from  higher  parts 
of  the  cord  (intercostal  neuralgias,  mastodynia)  and  organs  which  are  sup- 
plied by  the  pneumogastric  and  sympathetic  (cardialgia,  vomiting,  globus, 
aphonia,  cough,  asthma,  delirium  cordis).  Among  the  cerebral  nerves 
the  trigeminus  is  often  attacked  (neuralgia),  more  rarely  the  facial  (sali- 
vation.) In  recent  times  many  functional  diseases  of  the  eye  and  ear 
have  been  attributed  to  sexual  disturbances.  There  is  no  doubt  that  the 
latter  are  connected  with  various  cutaneous  affections.  Special  interest 
attaches  to  vasomotor  (hemorrhages,  oedema,  etc.,  in  so-called  vicarious 
menstruation)  and  trophic  disturbances. 

Finally,  general  nervous  affections,  neurasthenia,  spinal  irritation, 
hysteria,  chorea,  epilepsy,  and  even  psychoses,  have  been  attributed  to 
sexual  diseases. 

The  latter  may  act  in  various  ways  in  giving  rise  to  nervous  disturb- 
ances. Their  development  is  especially  furthered  by  the  weakness  result- 
ing from  losses  of  blood  and  profuse  leucorrhcea.  The  nervous  affections 
may  also  result  in  a  purely  psychical  manner,  especially  if  the  patient  is 
unable  to  perform  the  marital  functions,  and  is  very  much  depressed  in 
consequence.  In  very  many  cases  the  peripheral  nerves  of  the  sexual 
organs  are  at  fault,  and  the  emotional  nature  is  affected  later,  often  coin- 
cidently  with  the  development  of  a  general  neuropathic  condition. 

It  is  extremely  important,  so  far  as  regards  treatment  and  especially 
castration,  to  determine  whether  the  symptoms  are  due  primarily  to  the 
sexual  affection  or  what  part  is  played  by  the  latter  in  the  symptomatology. 

In  arriving  at  a  conclusion  we  must  consider  the  location  of  the  nervous 
symptoms,  which,  in  sexual  diseases,  are  apt  to  appear  first  in  the  nerves 
starting  from  the  lumbar  cord  and  then  gradually  spread  further.  Symp- 
toms in  more  remote  parts  of  the  body  or  general  spasms  are  preceded  by 
an  aura  in  the  lumbar  nerves.  The  neurosis  is  sometimes  confined  to 
that  half  of  the  body  upon  which  the  unilateral  pathological  change  is 
found.  Nervous  symptoms  in  remote  parts  alternate  with  those  observed 
in  the  genital  organs.  The  symptoms  are  often  found  in  those  parts 
(stomach,  breasts,  larynx)  which  are  closely  connected  physiologically 
with  the  sexual  apparatus.  Certain  neuroses  are  frequent  in  individual 
morbid  states:  gastric  disturbances  in  retroversions;  iliac  pain,  which 
radiates  towards  the  breast  and  shoulder,  in  inflammatory  processes  of  the 
ovary  and  surrounding  parts. 
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A  not  unimportant  feature  is  the  relation  in  time  between  the  neurosis 
and  certain  phases  of  the  sexual  life.  The  nervous  affection  may  begin 
at  puberty  or  the  menopause;  it  occurs  only  during  menstruation  or  in 
the  middle  of  the  interval  or  during  pregnancy,  or  it  disappears  during 
one  of  these  phases.  Sometimes  the  neurosis  appears  at  the  beginning 
of  the  anatomical  changes,  or  of  pronounced  functional  disturbances  of 
the  sexual  organs,  or  both  are  due  to  some  gross  injury  to  the  latter. 

The  neurosis  is  rarely  proportionate  to  the  intensity  and  extent  of  the 
pathological  condition,  it  is  often  the  very  reverse.  Certain  irritant 
eifects  are  absent  in  complete  destruction  of  the  ovulating  tissue  of  the 
ovary,  and  in  large  tumors,  winch  are  situated  entirely  within  the  abdom- 
inal cavity. 

Xervous  attacks  or  painful  sensations  may  be  produced  or  inhibited  by 
pressure  or  other  mechanical  actions  on  parts  of  the  genital  apparatus. 
This  sign  is  especially  important  if  it  can  be  produced  through  the  sexual 
organs  alone. 

An  experimental  demonstration  is  sometimes  possible.  The  neurosis 
disappears  after  relief  of  a  uterine  displacement  or  change  of  shape,  and 
returns  with  the  latter. 

We  must  always  endeavor  to  determine  the  genesis  of  the  symptoms, 
and  particularly  the  special  factor  of  the  morbid  process  which  gave  rise 
to  the  first  effect  on  the  nerves.  This  alone  will  decide,  with  regard  to 
castration,  whether  the  operation  will  relieve  that  factor  of  the  morbid 
process  which  produces  the  principal  symptoms.  These  factors  include 
the  pressure  of  the  swollen,  displaced  organ,  exudations  or  tumors  on  the 
nerves  or  entire  plexus,  and  compression  in  the  interior  of  the  tissue  by 
cicatrices  and  retracting  pathological  products.  Furthermore,  we  also 
observe  traction  of  the  uterine  or  ovarian  ligaments,  or  combinations  of 
pressure  and  traction  in  inflammatory  changes  of  the  ligaments,  cicatrices 
of  the  cervix,  endometritis  and  perimetritis  (as  the  result  of  spasmodic 
uterine  contractions).  Finally,  catarrh  of  the  introitus  and  vagina,  ero- 
sions and  intertrigo  may  give  rise  to  considerable  irritation. 

In  determining  the  part  played  by  the  sexual  disease  in  the  symptomat- 
ology, we  must  employ  the  method  by  exclusion  or  ascertain  the  part 
played  by  other  factors  in  the  production  of  the  symptoms.  Especially 
important  is  the  exclusion  of  those  causes  which,  without  being  associated 
with  the  affection  of  definite  parts  of  the  body,  may  give  rise  to  neuroses, 
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especially  those  included  under  the  terms  neurasthenia,  spinal  irritation 
and  hysteria. 

Apart  from  the  demonstration  of  the  causal  connection  between  the 
sexual  affection  and  the  neurosis,  we  must  also  determine  whether  the 
removal  of  the  cause  will  relieve  the  resulting  morbid  condition.  Neu- 
roses not  infrequently  persist  even  after  the  primary  causal  factor  has  been 
removed.  This  is  especially  apt  to  occur  when  the  nervous  affection  has 
lasted  a  long  time.  Pronounced  implication  of  the  entire  nervous  system, 
and  the  occurrence  of  the  neurosis  under  the  influence  of  various  noxious 
influences,  testify  in  favor  of  the  view  that  unknown  changes  have  taken 
place  in  the  nerves  and  produced  the  so-called  stability. 

The  anatomical  changes  which  warrant  castration  are  found  partly  in 
the  ovaries,  partly  in  their  vicinity  and  in  other  parts  of  the  sexual  system. 

The  ovarian  changes,  which  form  an  indication  for  castration,  consist 
of  small  tumors  and  the  affection  which  is  attended  by  small  cyst  degener- 
ation of  the  follicles,  proliferation  and  retraction  of  the  stroma.  The 
uterine  changes  include  congenital  and  acquired  conditions,  which  render 
menstruation  impossible  or  extremely  difficult,  while  the  ovaries  are  pres- 
ent and  continue  to  functionate;  furthermore,  conditions  which  interfere 
not  with  the  secretion  of  the  blood,  but  svith  its  discharge.  Such  con- 
ditions may  also  alfect  the  vagina.  Finally,  uterine  structural  changes, 
especially  fibro-myomata,  hyperplasia  of  the  connective  tissue,  anomalies 
of  shape  and  position;  chronic  inflammations  near  the  uterus,  such  as 
peri-oophoritis,  salpingitis,  perimetritis  and  parametritis. 

1.  Small  Ovarian  Tumors. — These  include  follicular  cysts  of  more  than 
the  ordinary  size,  glandular  cystoma  ta,  papillomata,  malignant  growths, 
dermoids,  fibroids,  small  parovarian  cysts. 

The  character  of  the  tumor  (papillary  cystoma,  cancer,  sarcoma)  some- 
times requires  the  most  rapid  removal  possible.  But  certain  sequelae 
must  usually  be  present  to  thoroughly  justify  the  operation — for  example, 
violent  neuralgias,  produced  by  compression,  projection  of  the  tumor 
anteriorly  above  the  edge  of  the  broad  ligament  when  the  pedicle  is  tense, 
or  (he  steady  traction  of  a  long  pedicle  if  the  tumor  is  very  movable  and 
situated  in  the  abdominal  cavity. 

Or  the  operation  is  performed  on  account  of  severe  pains  from  peri- 
tonize irritation  and  adhesive  peritonitis,  torsion  of  the  pedicle,  dysmen- 
orrhoea,  consensual   symptoms,  such  as  cardialgia,   profuse  menses,  even 
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metrorrhagias.  II'  these  annoying  or  threatening  symptoms  are  not 
present,  the  continued  growth  of  the  tumor  itself  may  necessitate  extirpa- 
tion. Then  the  only  remaining  question  is  that  of  the  proper  period  for 
operation.  If  the  tumor  possesses  a  good  pedicle  and  sufficient  mobility 
or  has  a  broad  base,  so  that  the  upper  portion  of  the  broad  ligament  alone 
is  unfolded  to  a  moderate  extent,  it  is  best  to  decide  on  an  early  opera- 
tion. If  we  delay  the  conditions  are  apt  to  become  less  favorable.  Par- 
tial peritonitides,  adhesions,  torsion  of  the  pedicle,  continued  growth 
between  the  layers  of  the  broad  ligament,  are  not  infrequent;  when  the 
conditions  are  unfavorable  from  the  start  and  tho  operation  is  not  apt  to 
become  more  difficult,  we  may  wait  until  the  size  of  the  tumors  or  the 
severity  of  the  symptoms  no  longer  permits  delay. 

2.  The  ovarian  affection  attended  with  small  cyst  degeneration  of  the 
follicles,  proliferation  and  retraction  of  the  stroma,.'' 

This  disease  has  sometimes  been  regarded  as  a  serious  condition,  at 
other  times  as  insignificant,  or,  at  least,  as  a  purely  secondary  process. 
The  latter  is  undoubtedly  often  true. 

All  the  processes  which  strongly  affect  the  circulatory  conditions  in  the 
pelvis,  especially  those  which  produce  venous  stasis,  may  give  rise  to  the 
ovarian  changes  in  question.  For  example,  uterine  displacements  and 
tumors,  flaccidity  of  the  walls  of  the  pelvis  (when  the  walls  of  the  veins 
are  poorly  nourished),  and  valvular  diseases  of  the  heart.2 

1  These  chang-es  (cystic  degeneration  of  the  follicles,  formation  of  blood  cysts, 
thickening  of  the  albuginea,  proliferation  and  sclerosis  of  the  stroma,  formation 
of  small  fibromata  upon  and  within  the  organ,  retraction,  compression  and  ob- 
literation of  the  ovulating  tissue,  etc.)  form  the  anatomical  basis  of  chronic 
oophoritis.  It  is  not  infrequently  the  result  of  true  inflammatory  processes.  But 
such  changes  also  develop  in  other  ways,  though  there  maybe  intercurrent  in- 
flammatory processes.  Ovarian  displacements,  passive  congestions,  anomalies 
during  the  retrogressive  metamorphosis  of  tbe  follicles,  are  genetically  very  im- 
portant. But  it  will  be  advisable  not  to  apply  the  term  chronic  oophoritis  to  a 
change  whose  origin  is  so  obscure  ;  inasmuch  as  this  nomenclature  is  apt  to  lead 
to  false  pathological  and  therapeutical  views. 

8  The  marked  dilatation  of  the  veins  of  the  ligaments  has  not  attracted  sufficient 
attention.  It  is  much  Jess  distinct  after  death  than  during  life.  It  is  most  pro-, 
nounced  in  fibromata,  and  in  one  case  it  became  necessary  on  this  account  to  per- 
form amputation  of  the  uterus  instead  of  the  proposed  castration.  Veritable  coils 
of  dilated  vessels  lay  between  the  uterus  and  ovaries.     These  were  injured  during 
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Next,  the  degeneration  is  produced  by  irritative  and  inflammatory 
processes  of  adjacent  organs,  the  uterus,  tubes,  peritoneum  or  cellular 
tissue.  It  seems  that  the  same  process  which  causes  retraction  of  the 
parametral  cellular  tissue,  may  extend  along  the  ligament  to  the  ovarian 
stroma,  and  there  produce  so-called  chlorosis.  Even  in  uterine  fibromata 
the  stroma  of  the  ovary  is  not  infrequently  implicated,  and  the  follicular 
apparatus  considerably  atrophied. 

Apart  from  these  secondary  conditions  there  may  be  primary  affections, 
which  are  associated  with  no  other  diseases,  or,  at  the  most,  with  slight 
peri-oophoritis.  They  may  result  from  certain  infectious  diseases,  par- 
ticularly scarlatina,  and  from  excessive  or  unnatural  sexual  irritation. 
But  in  some  cases  no  cause  is  apparent. 

The  diagnosis  is  not  especially  difficult.  We  are  usually  able  to  feel 
the  individual  retention-cysts  as  irregularities  or  elevations  on  the  surface 
of  the  enlarged  organ;  or  a  very  hard,  small  body  is  palpated. 

It  is  often  difficult  to  decide  whether  the  ovary,  which  has  been  found 
diseased  on  examination,  is  really  the  cause  of  the  symptoms,  which  are 
often  of  a  purely  nervous  character.  It  must  be  remembered  that  appa- 
rently similar  anatomical  changes  may  exist  in  the  ovary  without  any 
symptoms.     The  primary  or  secondary  nature  of  the  changes  should  first 

the  application  of  a  double  ligature,  and  the  hemorrhage  could  not  be  checked  with- 
out extirpation  of  the  uterus. 

Very  marked  conditions  of  this  kind  are  also  observed  in  conditions  of  poor  gen- 
eral nutrition,  imperfect  muscular  development,  obesity,  heart  disease,  relaxation 
of  the  pel  vie  walls,  chlorosis,  displacement  of  the  uterus  and  ovaries.  The  so-called 
chronic  oophoritis  is  then  the  result  of  venous  congestion.  Marked  varicosity  of 
the  ovarian  veins  may  even  lead  to  almost  complete  atrophy  of  the  organ.  The 
diagnosis  of  such  dilatations  may  be  made  during  life,— poor  nutrition,  especially 
flabby  muscles,  varicose  veins  in  the  Lower  limbs,  external  genitals,  and  rectum, 
bluish  color  of  the  vagina  and  cervix,  relaxation  of  the  abdominal  walls  and  uter- 
ine ligaments  (unless  there  are  intercurrent  inflammatory  processes  in  the  latter), 
retroversion,  and  prolapse.  Richel  describes  a  doughy,  fluctuating,  poorly  defined 
tumor  at  the  side  of  the  uterus,  which  he  observed  in  the  dead  body. 

Among  the  prominent  symptoms  are  :  pain  in  the  back  and  groins,  a  feeling  of 
beat,  pressure  ami  fullness  in  the  hypogastrium.  The  symptoms  are  increased  in 
the  erect  position.  Emmet  narrates  that  a  patient,  on  standing  up,  felt  as  if  some- 
thing-were  about  to  burst  in  the  pelvis.  She  suffered  from  nausea,  and  fainted. 
Later  she  suffered  from  an  ha.ematocele;  tins  was  punctured  and  recovery  ensued 
after  suppuration  of  the  sac. 
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be  determined.  In  the  former  event,  we  must  then  decide  whether  some 
other  source  of  the  symptoms  ma}'  not  be  present.  In  the  latter  event, 
we  must  determine  the  part  played  by  the  primary  affection  in  the  pro- 
duction of  the  symptoms,  and  to  what  extent  the  primary  disease  may  be 
relieved,  or,  at  least,  its  effects  inhibited  by  the  operation.  This  may  be 
done  occasionally  by  castration  itself  or  some  palliative  method — for  ex- 
ample, the  relief  of  retroversion.  Marked  dilatation  of  the  veins  of  the 
ligaments  are  relieved  entirely  or  in  part  by  the  obliteration  of  numerous 
vessels  and  thromboses.  If  the  primary  affection  plays  the  principal  part 
in  the  production  of  the  symptoms,  and  is  affected  very  slightly  or  not  at 
all  by  castration,  nothing  is  gained  by  removal  of  the  ovaries.  This  is 
often  true  of  retracting  peritonitic  and  parametritic  processes,  and  in  the 
ovarian  disease  resulting  from  valvular  affections  of  the  heart. 

3.  Conditions  of  the  uterus,  wit  id/  prevent  the  secretion  of  the  menses, 
or  make  it  extremely  difficult,  /'•/tile  the  ovaries  continue  to  functionate. 
These  conditions  are  chiefly  congenital  or  depend  upon  imperfect  devel- 
opment during  puberty.  They  include  absence  of  the  uterus,  rudi- 
mentary development,  the  persistence  of  the  foetal  or  child's  type,  and, 
finally,  the  so-called  uterus  pubescens.  Puech  applies  the  latter  term  to 
an  organ  whose  shape  resembles  that  of  the  virgin  uterus,  but  whose  size 
and  weight  are  far  less.  In  the  two  latter  anomalies  subsequent  develop- 
ment is  not  impossible,  and  there  can  be  no  question  of  castration  so 
long  as  the  individual  is  at  that  age  when  further  development  is  possible, 
and  the  measures  which  may  produce  it  have  not  been  exhausted. 

The  matter  seems  very  simple  in  the  other  cases.  But  certain  facts 
impose  caution  upon  us.  Thus,  individuals  who  possess  a  rudimentary 
uterus  and  functionating  ovaries,  may  present  very  slight  or  no  symp- 
toms. It  has  also  been  found  that  certain  annoying  symptoms  may  be 
experienced  for  years,  but  are  well  tolerated  and  have  no  specially  injurious 
effect  on  the  general  condition.  When  severe  symptoms,  violent  conges- 
tive conditions,  hemorrhages  from  other  parts  of  the  body,  oedema,  serous 
transudations  in  the  cavities,  and  finally  grave  neuroses,  such  as  epilepsy 
and  mental  disturbances,  are  present,  it  is  often  doubtful  whether  other 
independent  diseases  or  complicating  developmental  anomalies  are  not  also 
present.  Stenoses  of  the  large  vessels,  congenital  disease  of  the  heart, 
abnormal  position  of  the  kidneys,  imperfect  development  of  the  external 
genitals,  ovarian  hernia?,  anomalies  of  the  nervous  system,  deformities  of 
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the  skeleton,  defective  development  of  the  entire  body,  have  been  ob- 
served not  infrequently.  They  show  that  the  rudimentary  development 
of  the  uterus  often  forms  only  a  part  of  the  abnormal  condition.  Hence 
other  causes  must  be  excluded  before  we  proceed  to  a  serious  operation. 
Accidental  complicating  affections,  which  may  give  rise  to  similar  symp- 
toms, must  not  be  overlooked. 

If  other  causes  have  been  excluded,  we  must  seek  for  positive  proof  of 
the  genesis  of  the  symptoms  from  the  anomaly  of  the  genital  system. 
The  first  appearance  of  the  symptoms  at  the  period  of  puberty,  their 
periodical  occurreuce,  at  least  in  the  beginning,  the  pains  starting  directly 
from  the  ovaries,  and  the  tenderness  on  pressure  are  especially  important. 
It  may  often  be  proven  that  the  ovaries  are  really  functionating.  Their 
surface  presents  irregularities,  small  prominences  and  depressions.  An 
enlarged  follicle  is  felt  occasionally  as  an  hemispherical  projection.  One 
or  the  other  ovary  is  enlarged  periodically.  More  marked  enlargement 
and  tenderness  coincide  with  more  pronounced  symptoms.  This  has 
been  observed  with  special  distinctness  in  ovaries  situated  in  hernial  sacs, 
but  it  may  also  be  detected  in  normally  situated  ovaries  on  careful  ex- 
amination. 

Acquired  conditions  of  the  uterus,  which  prevent  menstruation,  must 
be  considered  from  the  same  standpoints.  These  include  complete  or 
nearly  complete  obliteration  of  the  cavity  from  traumatism  during  delivery 
or  after  operations,  atrophy  after  severe  labors  in  consequence  of  losses  of 
substance  from  the  trauma  itself,  diphtheria.  Atrophy  of  the  uterus  has 
also  been  observed  after  parametritides.  Old,  hard  connective  tissue  ex- 
udations sometimes  cause  permanent  amenorrhcea.  In  the  rare  hyper- 
involution  of  the  uterus,  which  develops  without  a  severe  puerperal  affec- 
tion, in  the  persistent  amenorrhcea  following  violent  emotions,  injuries 
with  concussion  of  the  whole  body,  severe  cold  during  menstruation, 
violent  coitus,  etc.,  the  condition  of  the  sexual  organs  and  the  part  played 
by  the  uterus  and  ovaries  are  known  too  little  to  be  taken  into  considera- 
tion here. 

4.  Conditions  of  the  uterus  or  vagina,  tohich  pre  rent  the  excretion  of 
the  menstrual  fluid.  These  include  all  atresias  and  marked  stenoses  of 
the  genital  canal,  whether  congenital  or  acquired.  Castration  need  only 
be  considered  when  the  atresia  can  not  be  relieved  or  another  suitable 
canal   made.     In  truth,  it  would  be  dillicult  to  find  eases  of  this  kind  in 
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which  castration  is  justifiable.  If  haematometra  or  hematosalpinx  has 
developed,  it  will  usually  be  difficult  to  find  the  ovaries.  The  danger 
of  the  operation  would  be  greatly  increased  by  this  difficulty,  by  the  often 
extensive  inflammatory  products,  and  by  the  blood  sac  itself.  In  the  best 
event  complete  recovery  would  not  ensue,  as  the  collection  of  blood  with 
its  sequehr  would  persist.  Only  one  operation  of  this  kind  has  been  per- 
formed {Eleinwmchter,  Ztschr.  /'.  Heilk.  L884).  The  atresia  was  ac- 
quired; large  urinary  and  recto-vaginal  fistula;  haematometra.  Right 
tube  healthy,  left  tube  adherent  to  the  ovary  and  distended  (hydrosal- 
pinx.) Ovaries  in  small  cyst,  follicular  degeneration,  peri  oophoritis, 
remains  of  exudation  in  the  pelvis.  Death  from  septic  peritonitis. 
Kleinwaechter  proposes  that  the  hematosalpinx  which  may  be  present 
should  also  be  extirpated.  But  we  also  find  descriptions  of  complete  or 
incomplete  stenoses  (especially  of  the  acquired  variety)  in  which  an  ac- 
cumulation of  blood  does  not  occur  although  the  ovaries  undoubtedly 
functionate.  The  uterine  structure  is  usually  cbanged  to  such  an  extent, 
that  the  secretion  does  not  occur  on  this  account.  Here  the  atresia  per  se 
plays  no  part,  and  these  cases  belong  under  the  previous  indication.  On 
the  other  hand  the  atresia  itself  sometimes  prevents  the  menstrual  secre- 
tion. This  is  to  be  assumed,  for  example,  in  Fletcher's  case,  in  which 
a  woman  of  22  years  suffered  from  amenorrhcea  without  hematometra. 
The  vaginal  atresia,  which  was  present,  was  relieved,  after  which  men- 
struation and  later  pregnancy  set  in.  Ficshl's  interesting  case  (Prag. 
Med.  Wschr.  1883,  Xo.  12)  also  belongs  here.  The  patient,  aet.  27  years, 
suffered  from  congenital  atresia  of  a  portion  of  the  vagina  3  to  3-J  cm.  long. 
No  accumulation  of  blood.  Five  years  after  marriage  symptoms  began: 
pain  and  pressure  in  the  head,  formication  in  the  hands,  visual  disturb- 
ances, rings  before  the  eyes.  This  also  shows  the  great  difference  in  the 
relations  of  the  anatomical  changes  to  the  symptoms.  Particular  cir- 
cumstances, perhaps  conditions  which  produce  compensation,  may  prevent 
the  effects  'of  a  very  marked  anatomical  anomaly.  Firm  tamponing, 
or  closure  of  the  external  orifice  of  the  uterus  with  sutures,  may  materially 
diminish  the  menstrual  secretion  and  occasionally  e^en  check  it  without 
causing  any  damage. 

In  the  individual  case  it  is  often  difficult  to  decide  whether  the  absence 
of  the  menstrual  secretion  is  the  result  of  the  atresia  or  of  tissue  changes. 
The  latter  is  probable  when  the  uterus  is  small,  atrophic,  very  rigid  and 
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hard.  The  distinction  is  not  unimportant  in  practice,  since,  in  the  latter 
event,  all  attempts  to  relieve  the  atresia  would  be  unnecessary,  and  in  the 
former  event,  the  genital  canal  must  be  made  permeable  before  castration 
is  decided  upon.  In  Battey's  case  of  acquired  atresia,  in  which  the  opera- 
tion was  performed,  the  uterus  was  retroflexed,  adherent  and  small;  no 
luematometra.  The  structural  changes,  which  had  developed  after  a  very 
severe  labor,  were  probably  the  cause  of  the  absence  of  the  menstrual 
secretion.  The  atresia  seems  to  have  played  no  part  in  the  whole  matter, 
although  the  case  is  usually  mentioned  as  one  in  which  the  operation  was 
indicated  by  the  atresia. 

5.  Diseases  of  the  Uterus. — These  include  chronic  hyperplasias,  with  or 
without  changes  in  the  shape  and  position,  chronic  endometritis,  and 
fibromata.  With  the  exception  of  fibroids  these  conditions  rarely  produce 
direct  danger  to  life,  and  only  those  cases  need  be  considered  in  which 
the  symptoms  are  extremely  distressing  and  have  a  marked  reaction  on  the 
general  condition.  In  addition  the  ordinary  remedies  must  have  been 
employed  without  success.  Much  depends  on  the  social  position  of  the 
patients.  The  operation  need  rarely  be  performed  on  account  of  this  in- 
dication in  a  patient  who  possesses  the  means  of  securing  every  comfort 
and  attention. 

The  following  are  the  reasons  which  have  induced  us  to  perform  castra- 
tion in  myomata.  In  the  absence  or  rudimentary  development  of  the 
ovaries  there  is  also  absence  or  rudimentary  development  of  the  tubes  and 
uterus.  After  castration  of  young  female  animals,  the  tubes  and  uterus 
cease  to  grow  or  even  become  smaller.  Atrophy  of  the  uterus  has  been 
observed  after  bilateral  ovariotomy.  As  a  rule  fibroids  do  not  grow  after 
the  menopause,  and  may  even  undergo  retrogressive  metamorphosis,  at 
the  same  time  the  symptoms  diminish  or  disappear.  But  there  are  also 
exceptions  to  this  rule. 

Experience  has  justified  castration  based  on  these  premises.  The 
results  have  been  very  favorable  in  myomata,  though  with  some  excep- 
tions. The  latter  has  also  been  observed  with  regard  to  the  effect  of  the 
natural  menopause  on  these  tumors. 

The  manner  in  which  the  loss  of  the  ovaries  causes  disappearance  oi 
fibroids  or  cessation  of  their  growth,  is  not  entirely  clear.  We  may. 
indeed,  call  to  our  aid  the  general  law  that  the  abolition  of  the  function 
of  a  part  of  the  body  also  causes  atrophy  of  this  part.     We  know  with 
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regard  to  the  glands  (testicles,  kidneys)  that  their  removal  or  the  aboli- 
tion of  their  function,  with  the  associated  loss  of  function  of  their  excre- 
tory ducts,  results  iii  their  atrophy.  But  the  causal  connection  is  not 
clear,  although  the  fact  is  undoubted.  The  cessation  of  the  periodi- 
cal congestion  which  occurs  immediately  or  some  time  after  the  opera- 
tion must  be  taken  into  consideration  with  regard  to  the  uterus  and 
tubes. 

Castration  is  also  effective  on  account  of  the  ligature  of  the  vessels  in- 
cident to  it.  A  part  may  here  be  played  by  the  ligature  of  individual 
arteries,  perhaps  to  a  still  greater  degree  by  that  of  numerous  veins  ami 
subsequent  thromboses.  The  considerable  change  in  the  circulatory  con- 
ditions of  the  tumor  and  the  pronounced  venous  stasis  is  usually  shown 
very  decidedly,  a  few  days  after  the  operation,  by  the  enlargement  of  the 
tumor  and  hemorrhage,  both  of  which  may  be  very  notable.  In  one 
fatal  case  the  tumor  became  very  oedematous.  As  a  rule,  this  swelling 
subsides,  probably  by  the  aid  of  collateral  vessels.  The  serous  infiltra- 
tion of  the  vessels  favors  retrogressive  metamorphosis,  which  often  sets 
in  very  quickly.  The  disappearance  of  even  large  fibroids,  which  nol 
infrequently  occurs  very  rapidly,  sometimes  even  in  a  few  weeks,  un- 
doubtedly depends  upon  the  circulatory  disturbances.  The  artificial 
menopause  plays  a  minor  part,  and  assists  recovery  chiefly  by  the  pre- 
vention of  subsequent  congestions.  On  the  other  hand  it  is  very  im- 
portant in  the  slow  and  gradual  diminution  of  the  tumor.  But  the 
changes  produced  by  the  stasis  are  not  always  compensated  in  a  favorable 
way.  The  veins  and  lymphatics  may  be  partly  obliterated.  In  other 
parts  they  remain  dilated  and  the  thrombi  may  break  down.  The  tumor, 
which  had  first  undergone  atrophy  and  perhaps  had  not  given  rise  to 
hemorrhages  for  months,  again  enlarges,  after  renewed  hemorrhages.  It 
becomes  soft  and  contains  smaller  and  larger  cavities,  filled  with  serous 
or  sero-purulent  fluid  (fibro-cystic  or  lymphangiectatic  tumor).  Its 
connections  with  the  remainder  of  the  organ  become  loosened,  so  that,  if 
it  had  originally  been  more  markedly  developed  towards  the  uterine  cavity, 
a  sort  of  spontaneous  enucleation  may  begin.  Thus,  Fehling  removed 
per  vaginam  a  fibro-myoma  which  had  extended  to  the  umbilicus,  and 
in  which  I  had  performed  castration  about  :i  months  previously.  At  the 
time  no  hemorrhages  occurred  but  they  began  later.  Pains  set  in,  the 
cervix  shortened  and  the  os  dilated.     Bantock  extirpated,  about  2  years 
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after  castration,  a  myoma  which  had  undergone  cystic  degeneration  and 
which,  after  the  former  operation,  had  first  diminished  in  size. 

The  causes  of  this  rare  termination  are  not  thoroughly  known.  In  my 
two  rases  the  tumors  developed  from  the  lower  half  of  the  body  of  the 
uterus,  and  had  grown  between  the  ligaments;  one  of  the  tumors  was 
enormous  in  size.  Bantock's  case  was  that  of  a  small  fibro-myoma  which 
developed  in  the  ordinary  way.  The  termination  has  been  attributed  to 
the  irritation  of  the  silk  ligatures  or  the  remains  of  the  ovaries  (Thornton). 
Tait  claims  that  neither  the  removal  of  the  ovaries  nor  the  ligature  of  the 
vessels  plays  any  part  in  the  cure  of  fibro-myomata.  The  real  causal 
factor  is  the  extirpation  of  the  tubes,  because  the  latter,  not  the  ovaries, 
provoke  menstruation.  We  think  it  is  unnecessary  to  combat  this  theory, 
and  will  merely  remark  that  in  a  large  number  of  castrations,  performed 
in  fibro-myomata,  the  ovaries  were  removed  without  the  tubes,  without 
impairing  the  results.  The  fact  that  Tait  observed  amenorrhea  and 
shrinking  of  the  myoma  in  a  case  in  which  he  was  unable  to  remove  the 
ovaries,  and  therefore  merely  stripped  the  tubes  from  the  tumor  and  ligated 
their  uterine  extremities,  does  not  prove  anything.  Some  tumors  of  this 
kind  possess  little  resistance,  and  undergo  atrophy  after  moderate  diminu- 
tion of  the  blood  supply  and  disturbance  of  the  circulation.  The  tubes 
are  dependent  on  the  ovaries  as  an  excretory  duct  on  its  gland.  They 
are  rudimentary  or  absent  when  the  ovaries  are  in  a  similar  condition. 
They  do  not  grow  or  even  become  smaller  if  animals  are  castrated  when 
young.  Finally,  atrophy  of  the  tubes  has  also  been  observed  after  castra- 
tion of  adult  women.  On  the  other  hand  the  first  development  of  the 
ovaries,  their  growth  and  subsequent  condition,  are  entirely  independent 
of  the  tubes. 

As  a  general  thing  fibro-myomata  require  operative  interference  only 
when  they  grow  rapidly  and  produce  violent  hemorrhages,  or  produce 
dangerous  or  very  distressing  symptoms  by  compression,  displacement  of 
the  viscera,  etc.  As  soon  as  surgical  treatment  is  indicated,  castration 
must  be  compared  with  other  operations,  such  as  enucleation  through 
the  vagina  or  abdominal  walls,  supra-vaginal  amputation  of  the  uterus. 
removal  of  the  pedicle  when  the  tumor  is  subserous  and  pedunculated,  and 
even  total  extirpation  of  the  uterus. 

The  choice  of  one  or  the  other  operation  depends  on  the  size,  structure, 
connections  and  situation  of  the  tumor.      Enormous  tumors  require  ex- 
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tirpation  and  would  justify  castration  only  when  the  radical  operation 
appears  too  dangerous  on  account  of  the  structure  ami  connections  of 
the  tumor  or  the  general  condition  of  the  patient,  while  the  ovaries  may 
he  easily  removed  without  any  risk.  This  is  also  true  of  all  fibro-evstic 
tumors,  even  if  small.  But  we  would  not  entirely  exclude  castration, 
inasmuch  as  a  good  result  has  been  reported  even  in  this  form  (Thornton. 
Lond.  Obst.  Soc.  Vol.  XXIV.  p.  137).  In  submucous  fibroids,  which 
project  strongly  towards  the  uterine  cavity,  removal  through  the  natural 
passages  can  only  be  recommended  if  there  is  beginning  spontaneous  enu- 
cleation and  a  favorable  preparation  of  the  cervix.  The  enucleation  of  a 
tumor  in  the  cervix  or  lower  segment  of  the  uterus,  after  incision  of  the 
fornix  vagina,  need  be  taken  into  consideration  even  less  frequently. 
Sub-serous  tumors  are  usually  pedunculated.  In  other  cases  a  sort  of 
pedicle  may  be  formed,  or,  at  least,  removal  is  possible  without  opening 
the  uterine  cavity.  Extirpation  of  such  tumors  is  also  indicated,  as  soon 
as  they  have  produced  injurious  effects  by  their  size,  mobility,  impaction 
in  the  pelvis,  irritation  of  the  peritoneum.  But  as  these  growths  are  rarely 
isolated,  as  the  entire  uterus  is  almost  always  affected,  and  other  nodules 
are  apt  to  develop  further,  we  think  that  castration  is  also  indicated  at 
the  same  time  if  unattended  with  any  considerable  danger.  Castration 
has  been  excluded  in  myomata  of  the  cervix,  and  laparotomy  has  been 
performed,  unless  enucleation  through  the  natural  passages  was  possible. 
It  was  supposed  that  castration  would  be  less  effective  in  such  tumors 
because  they  are  supplied  by  the  uterine  arteiy.  In  some  cases,  further- 
more, the  symptoms  of  pressure  and  impaction  apparently  necessitated 
speedy  removal  of  the  tumor.  We  have  performed  castration  three  times 
in  large  tumors  of  this  kind.  In  one  the  success  was  complete.  The 
hemorrhages  and  menses  ceased  and  the  tumor  shrivelled.  In  the  second 
patient  the  hemorrhage  ceased  and  amenorrhcea  set  in,  but  the  tumor 
continued  to  grow.  The  third  case  is  too  recent.  At  all  events  the  one 
favorable  termination  should  stimulate  further  attempts,  especially  because 
castration  is  usually  very  easy  and  devoid  of  danger  because  the  uterus  is 
pushed  upwards.  If  the  operation  is  unsuccessful,  extirpation  of  the 
tumor  still  remains.  Hence,  we  prefer  castration  to  the  very  dangerous 
extirpation  of  the  tumor  by  laparotomy. 

With  the  exceptions  mentioned  castration  should  first  be  performed  in 
all  fibro-myomata,  which  require  operative  interference,  and  it  is  especially 
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preferable  to  supra-vaginal  amputation  of  the  uterus.  The  results  of  the 
latter  operation,  combined  with  intra-peritoneal  treatment  of  the  stump, 
are  decidedly  bad.  The  results  of  extra-peritoneal  treatment  of  the  pedi- 
cle are  much  better,  but  the  mortality  is  nevertheless  greater  than  after 
castration.  We  must  therefore  take  the  more  favorable  chance,  even  if,  as 
happens  in  rare  cases,  it  must  be  followed  later  by  extirpation.  In  excep- 
tional cases  (very  low  ovaries,  firm  adhesions,  marked  varicose  dilatation 
of  the  ovarian  veins),  castration  may  be  more  dangerous  than  removal  of 
the  body  of  the  uterus. 

Supra-vaginal  amputation  of  the  uterus  has  often  been  preferrea  to 
castration  because  the  former  is  a  more  rational  and  radical  method.  But 
this  means  very  little.  We  need  not  wish  to  attain  more  than  the  cessa- 
tion of  hemorrhage  and  atrophy  of  the  tumor,  and  the  slighter  the  danger 
in  attaining  these  objects  the  better. 

6.  Chronic  inflammations  of  the  tubss,  pelvic  peritoneum  and  parame- 
trium.— The  diseases  of  these  structures,  and  the  coincident  affections  of 
the  other  sexual  organs,  bladder  and  rectum  (which  occur  partly  as  com- 
plications, partly  stand  in  causal  connection  with  these  inflammations), 
are  extremely  manifold:  thickening  and  retractions  of  the  sacro-uterine 
and  broad  ligaments,  broad  adhesions,  membranous  and  band-shaped  ad- 
hesions between  the  pelvic  organs,  or  between  these  and  the  intestines; 
in  recent  processes,  collections  of  serous  fluid,  gelatinous  masses  or  meta- 
morphosed extravasations  of  blood. 

In  addition,  changes  in  the  shape  and  position  of  the  uterus,  immobility 
of  the  uterus,  thickenings  on  its  surface,  circumscribed  or  diffuse  hyper- 
plasia of  the  connective  tissue  or  muscular  coat,  endometritis  of  the  body 
or  cervix  with  erosions. 

Also,  small  cyst  follicular  degeneration  and  degeneration  of  the  ovarian 
stroma,  with  more  or  less  disappearance  of  the  glandular  tissue,  thicken- 
ing of  the  albuginea,  displacement  of  the  organ  and  adhesions  to  the  wall 
of  the  pelvis,  uterus,  etc. 

Also,  occlusion  of  the  extremity  of  the  tube  usually  with  adhesion  to 
the  ovary,  pelvic  walls,  uterus  or  other  parts,  such  as  the  floor  of  Douglas's 
cul-de-sac;  hydrosalpinx,  small  tubo-ovarian  tumors,  or  distension  of  the 
tube  with  thick  cheesy  masses. 

Other  structures  are  often  affected.  For' example,  we  find  small  par- 
ovarian cysts,  small  papillary  or  cystic  formations  on  the  serous  cover- 


320  GENERAL    AND  OPERATIVE    GYNECOLOGY. 

ing  of  the  tubes  and  vicinity,  small  fibrous  nodules,  especially  on  the 
tii)il>ri:i',  occasionally  calcified  and  laminated.  Fibromata  as  large  as  a 
bean  or  even  a  walnut  may  also  be  found. 

The  chronic  inflammatory  process  often  starts  from  an  infectious 
catarrh  of  the  tubes;  sometimes  primarily  in  the  ovary,  a  great  part  being 
then  played  by  abnormal  development  and  retrogression  of  the  follicles 
in  consequence  of  venous  congestion  and  sexual  excitement.  In  other 
cases  uterine  displacements  give  rise  to  irritative,  inflammatory  processes 
as  the  result  of  flexion  and  compression  of  the  vessels.  In  puerperal, 
gonorrheal  or  other  infections,  such  as  are  found  in  chronic  catarrh  and 
erosions  of  the  portio  vaginalis,  the  process  travels  very  often  through 
the  walls  of  the  vagina  and  uterus  or  through  the  cellular  tissue  to  the 
peritoneum.  Compared  with  the  changes  in  the  ovaries  and  tubes,  the 
parametritis  and  peritonitis  must  then  be  regarded  as  primary.  In  rare 
cases  the  pelvic  peritonitis  starts  from  an  affection  of  the  bladder,  rectum 
or  even  one  of  the  abdominal  viscera. 

The  genesis  of  the  symptoms  is  extremely  varied  and  often  complicated. 
The  vessels  and  nerves  imbedded  in  an  infiltrated,  hard  or  shrunken  tissue 
are  compressed  or  bent,  and  venous  stasis  and  nervous  symptoms  are  thus 
produced.  The  circulatory  disturbances  give  rise  to  various  secretory 
anomalies  of  the  uterus,  disorders  of  menstruation,  swelling  and  catarrh 
of  the  mucous  membrane.  When  the  uterus  is  imbedded  in  a  firm  exu- 
dation, its  fixation  and  the  changes  in  its  shape  and  position  cause  further 
anomalies  of  function.  The  normal  activity  of  the  ovaries  may  also  suffer 
from  thickening  of  the  albuginea,  and  from  the  displacement  produced 
by  the  surrounding  firm  tissues  or  pelvic  peritonitis.  The  adhesions  of 
the  bladder  to  surrounding  parts  or  its  situation  in  exudation  may  render 
any  considerable  fullness  of  the  organ  impossible  in  a  mechanical  way  or 
produce  abnormal  conditions  of  pressure,  and  thus  dysuria  and  ischuria. 
The  walls  of  the  rectum  are  sometimes  incapable  of  normal  contraction. 
Even  the  ureters  and  kidneys  may  suffer,  the  former  on  account  of  trac- 
tion and  flexion.  We  must  not  forget  to  mention  that  the  mesentery  of 
the  colon,  sigmoid  flexure  and  small  intestines  may  be  adherent  to  tho 
pelvic  organs,  and  give  rise  to  digestive  disturbances,  intestinal  catarrh, 
irregular  peristalsis,  and  constipation. 

The  various  sources  of  the  numerous  symptoms  must  make  us  ex- 
tremely careful  in  formulating  the  indication.     We  refer  the  reader  to 
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the  general  remarks  on  the  curative  effects  of  castration.  Success  is  to 
be  expected  in  those  cases  particularly  in  which  the  operation  removes 
the  factor  which  gave  rise  to  the  symptoms.  In  some  cases  the  latter  a~e 
confined  chiefly  or  exclusively  to  the  menstrual  period,  or,  at  least,  are  re- 
excited  by  the  menses.  The  anatomical  change  per  se  would  not  give  rise 
to  any  symptoms,  since  these  require  a  second  factor,  viz.,  the  menstrual 
congestion.  But  this  condition  of  things  is  rarely  so  pronounced  that  it 
alone  warrants  the  operation.  The  indication  is  better  founded  when 
the  disturbance  of  ovarian  activity,  produced  by  the  disease,  gives  rise  to 
the  symptoms,  as  happens  so  frequently  in  displacement  and  compression 
of  the  organ  in  the  inflamed  tissues.  The  indication  is  also  more  assured 
when  the  symptoms  are  partly  produced  by  fixation  of  the  uterus,  es- 
pecially in  an  abnormal  shape  and  position,  by  bands  or  false  membranes, 
or  by  similar  conditions  of  the  bladder,  and  are  removed  by  castration. 

The  least  is  to  be  expected  when  the  symptoms  are  produced  solely  by 
the  structural  changes  of  the  connective  tissue  and  their  effects  on  the 
nerves  and  vessels,  as  is  particularly  true  of  atrophic  parametritis. 

As  a  general  thing  not  much  can  be  hoped  for  in  wide-spread,  intense 
and  very  old  inflammatory  processes.  The  factors  which  then  concur  in 
the  genesis  of  the  symptoms  are  usually  numerous,  and  cannot  be  re- 
moved entirely  by  the  operation.  At  the  same  time  the  danger  of  the 
operation  is  often  very  much  increased. 

Appendix.  —  An  indication  which  is  not  based  on  anatomical  changes 
in  the  sexual  organs,  does  not  appear  to  us  to  be  tenable  in  the  present 
state  of  our  knowledge.  Battey l  cautiously  formulated  an  indication  of 
this  kind,  and  unfortunately  this  has  led  to  many  unjustifiable  operations. 
The  following  are  the  reasons  adduced  in  support  of  such  a  procedure: 

Some,  for  example  Schrceder  ( Verhandl.  d.  Bert.  Ges.f.  Geb.  u.  Gynaeh. 
Sitzg.  Feb.  9,  1883),  say  that  changes  in  the  sexual  organs,  especially 
the  ovaries,  may  be  present  and  give  rise  to  the  symptoms,  although  they 
cannot  be  recognized  on  examination.  It  must  be  conceded  that  this  is 
possible.  But  on  such  possibilities  we  cannot  found  a  positive  judgment 
<>n  the  genesis  of  the  symptoms,  and  still  less  can   the   indication  for  a 

1  "In  cases  of  long  protracted  physical  and  mental  sufferings,  dependent  upon 

monthly  aervous  and  vascular  perturbations,  which  have  resisted  pei'sistently  all 

other  means  of  erne,  )he  question  of  a  resort  to  the  operation  is  to  be  committed 

to  the  prudent  judgment  of  the  conscientious  practitioner  in  each  particular  ease."' 
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dangerous  operation  be  based  on  this  possibility.  A  mere  symptom- 
complex,  a  series  of  functional  disturbances  of  the  sexual  organs'  or 
nervous  symptoms,  which  often  appeal-  in  remote  parts  of  the  body,  do 
Hoi  permit  a  positive  opinion  concerning  their  origin.  This  is  also  true 
of  many  other  organs.  If  we  do  not  abide  by  the  demonstration  of  the 
anatomical  changes,  we  lose  our  solid  foundation,  and  then  operations 
which  are  analogous  to  castration  of  the  healthy  testicle  for  neuralgia  of 
that  organ,  become  unavoidable. 

Others  have  expressed  the  view  that,  in  the  development  of  a  clinical 
symptom-complex,  the  physiological  function  of  the  normal  genita]  ap- 
paratus forms  one  factor;  the  general  disposition,  especially  the  abnormal 
condition  of  the  nervous  system,  forms  the  second  causal  factor.  Both 
factors  possess  equal  significance.  It  was  even  said  with  regard  to  certain 
cases  that  the  sexual  function  is  too  much  for  individuals  of  certain  bodily 
constitution,  while  they  are  healthy  without  this  function. 

Views  of  this  kind  are  entertained  particularly  with  regard  to  di 
whose  symptoms  explode  exclusively  or  chiefly  during  the  menstrual 
period — for  example,  the  periodical  psychoses.  The  results  obtained  by 
castration  under  such  circumstances  were  not  very  favorable.  It  seems 
that  the  normal  function  of  the  sexual  organs  has  a  not  unimportant  sig- 
nificance as  an  occasional  factor,  but  that  the  main  cause  of  the  disease 
is  situated  in  another  locality.  And  it  is  especially  important  that  the 
occasional  factor,  after  its  removal,  may  he  readily  replaced  by  another. 
On  closer  examination,  furthermore,  it  is  often  found  that  the  symptoms 
do  appear  more  severely  during  menstruation,  but  that  the  patients  are 
by  no  means  healthy  during  the  intervals.  This  is  particularly  true,  for 
example,  of  mental  affections  and  severe  neuroses,  in  which  an  hereditary 
taint  is  often  demonstrable.     Menstruation  is,  therefore,  not  a  coordinate 

1  We  should  even  be  more  cautious  in  the  interpretation  of  menorrhagias,  uter- 
ine hemorrhages,  disturbances  of  the  menstrual  rhythm,  dysmenorrboea,  and  even 
of  secretory  anomalies  of  other  kinds.  All  these  symptoms  are  generally  attrib- 
uted to  primary  affections  of  the  genital  apparatus,  but  this  is  by  no  means  al- 
ways justifiable.  Numerous  physiological  and  pathological  investigations  have 
shown  that  the  symptoms  may  have  entirely  differenl  sources. 

The  curetting-  of  the  mucous  membrane,  which  is  now  employed  so  generally  in 
uterine  hemorrhages,  appears  as  rational  as  if  the  nasal  mucous  membrane  were 
curetted  at  each  epistaxis,  or  was  manipulated  forthwith  with  tincture  of  iodine 
and  astringents. 
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factor  in  the  genesis  of  the  disease,  and,  after  its  cessation,  some  other  ex- 
citing cause  takes  its  place.  Furthermore,  it  should  always  be  borne  in 
mind  that  menstruation  is  not  such  a  simple  process  as  has  been  hitherto 
assumed,  under  the  influence  of  the  exclusive  ovulation  theory  or  even 
of  Pflueger's  hypothesis.  At  all  events  various  factors  are  present  during 
menstruation,  such  as  increased  or  diminished  blood  pressure,  the  irrita- 
tion of  the  swollen  follicle,  the  swelling  of  the  uterine  mucous  membrane, 
and  the  variations  in  the  bodily  temperature.  These  may  act  as  exciting 
causes,  either  singly  or  in  combination,  and  it  is  evident  that  some  of 
these  factors  may  develop  in  consequence  of  other  influences. 

Finally,  the  indication  for  castration  has  been  based  on  its  general  effect 
on  the  entire  organism,  and  particularly  on  the  nervous  system.  But 
unfortunately  these  effects  are  not  sufficiently  known.  We  know  that 
castrated  animals  exhibit  a  tendency  to  the  accumulation  of  fat  and  that 
they  become  more  docile.  We  know  of  cures  of  serious  neuroses  during 
or  after  the  menopause,  but  also  of  the  development  and  exacerbation  of 
such  affections.  We  assume  its  favorable  influence  on  osteomalacia — an 
influence  which  does  not  depend  solely  on  the  non-occurrence  of  preg- 
nancy. 

Hence  we  are  not  justified  in  formulating  an  indication  when  patho- 
logical changes  of  the  sexual  organs  are  not  present.  Either  we  must 
have  to  deal  with  the  removal  of  a  focus  of  irritation,  such  as  the  diseased 
ovary,  and  at  the  same  time  of  surrounding  parts,  or  we  make  use  of  the 
well-established  influence  of  extirpation  of  the  ovaries,  i.e.,  the  abolition 
of  the  ovarian  functions,  upon  the  other  sexual  organs.  Perhaps  in  the 
future  we  will  discover  other  well-founded  indications,  but  in  the  present 
state  of  our  knowledge  this  does  not  appear  possible. 

Technique  of  the  Operation. 

The  preliminaries  arc  similar  to  those  of  ovariotomy.  Concerning  th& 
antiseptic  measures,  see  page  1T4. 

The  most  suitable  period  for  the  operation  is  the  first  week  after  tha 
cessation  of  menstruation,  but  it  may  also  be  performed  as  Late  as  4  to  5 
days  before  the  expected  menstrual  period.  In  very  anaemic  individuals, 
especially  those  suffering  from  fibromata,  and  considerable  menorrhagia, 
it  is  even  better  to  wait  until  they  have  recovered  sufficiently  from  the 


324 


GENERAL    AND  OPERATIVE    GYNECOLOGY. 


previous  menstruation,  and  to  operate  shortly  before  the  next  period.  A 
stasis  hemorrhage  will  occur  in  all  cases,  and  otherwise  it  would  occur  too 
soon  after  the  menstrual  hemorrhage. 

The  position  of  the  patient  depends  on  the  method  of  incision,  but  also 
on  the  supposed  difficulty  of  the  operation  and  particularly  upon  the 
connections  of  the  ovary.  If  abdominal  incision  is  chosen  a  long,  not  too 
broad,  four-cornered  table  is  selected.  The  trunk  is  moderately  elevated, 
and  the  lower  limbs  somewhat  flexed  at  the  knees  by  the  aid  of  pillows, 
so  that  the  abdominal  muscles  are  relaxed.  A  very  good  operating  table 
is  that  of  Pean.     When  this  is  used  the  introitus  remains  free  so  that,  if 


necessary,  the  introduced  hand  of  a  special  assistant  may  be  employed  for 
elevating  the  uterus  and  its  appendages. 

In  difficult  cases,  especially  if  the  ovary  is  firmly  fixed  and  situated 
low,  if  the  uterus  and  appendages  are  moved  with  difficult)',  the  patient 
is  advantageously  placed  as  in  Freund's  operation,  or  the  preliminaries  are 
arranged  in  such  a  way  that  this  position  may  be  rapidly  assumed,  even  if 
we  suppose  a  priori  that  it  may  he  dispensed  with. 

If  Ave  decide  on  vaginal  incision,  Sims's  or  Simon's  or  the  ordinary 
lithotomy  position  may  be  selected.  But  the  lateral-abdominal  position 
is  changed  after  the  peritoneum  has  been  opened. 

An  assistant  at  the  head  of  the  patient  administers  the  anaesthetic,  a 
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second  one,  at  the  side  of  the  table,  assists  the  operator,  a  third  hands 
the  instruments.     A  nurse  attends  to  the  sponges. 

The  instrumentarium  consists  of  a  broad-bladed  bistoury,  a  blunt- 
tipped  bistoury,  curved  scissors,  ordinary  straight  scissors,  a  hollow  sound, 
forceps,  clamp-forceps,  ovarian  forceps,  Dechamp's  needles,  silk  ligatures 
of  various  sizes,  catgut,  elastic  ligatures,  catheters,  large  and  small 
sponges  and  sponge-holders,  abdominal  bandage  and  dressing. 

The  ovarian  forceps  (Fig.  128)  has,  at  its  tips,  oval  rings  with  fenestrae, 
whose  ribs  are  carefully  rounded  externally.  When  both  rings  are  closed 
the  blades  are  somewhat  separated  as  far  as  the  lock,  in  order  that  the 
viscera  may  not  be  caught  between  them.  The  lock  permits  perfectly 
tight  or  less  firm  closure  of  both  rings,  so  that  the  ovary,  when  grasped, 
may  not  be  pinched  off. 

The  operation  consists  of  three  stages,  first  the  opening  of  the  abdomi- 
nal cavity,  secondly  the  search  for  the  ovary,  and  thirdly,  the  toilette, 
closure  of  the  wound,  and  bandaging  the  abdomen. 

First  Stage. — Opening  the  Abdominal  Cavity. 

Various  points  for  opening  the  abdominal  cavity  have  been  selected, 
for  example,  the  linea  alba,  the  iliac  region  above  the  lateral  part  of 
Poupart's  ligament,  or  some  other  part  of  the  abdominal  wall,  varying 
According  to  the  special  position  of  the  displaced  ovary,  and  finally  the 
posterior  fornix  of  the  vagina. 

The  incision  through  the  linea  alba  possesses  the  great  advantage  that, 
if  necessary,  it  may  be  elongated  as  much  as  possible.  If  the  linea  alba 
is  not  included  in  the  incision  or  only  in  part,  the  muscular  fibres  may 
be  cut  longitudinally.  If  a  good  deal  of  room  is  needed  in  some  special 
case,  this  may  be  secured,  if  necessary,  by  making  lateral  incisions  in  the 
recti. 

When  normally  situated  it  is  not  difficult  to  draw  the  ovary  into  the 
median  line  and  even  in  front  of  the  abdominal  walls.  But  very  con- 
siderable resistance  may  be  offered  by  a  rigid  infundibulo-pelvic  ligament, 
firm  pathological  adhesions  to  the  lateral  Avail  of  the  pelvis,  pronounced 
rigidity  of  the  entire  broad  ligament,  deep  position  of  the  ovary  in  the 
pelvis  and  Douglas's  sac.  and  adhesion  to  these  parts,  [n  cases  of  fibroma 
the  ovaries  are  situated  not  infrequently  entirely  to  the  side  and  occasion- 
ally more  posteriorly.     The  tumor  may  be  very  slightly  movable,  cannot 
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be  pushed  to  one  Bide,  and  still  less  can  it  be  turned  on  its  long  axis,  so 
that  the  ovaries  are  brought  into  the  median  line  with  extreme  difficulty 
or  not  at  all.  After  the  operation  tin;  pressure  of  the  usually  enlarging 
tumor,  especially  if  tympanites  is  also  present,  may  stretch  the  sutured 
abdominal  incision,  and  may  even  cause  it  to  burst  open.  This  danger  is 
greater  when  the  incisions  are  long. 

'The  flank  incision  is  commonly  adopted  by  the  veterinary  surgeons, 
but  Hegar  is  the  only  one  :vho  has  used  it  in  women.  It  has  the  ad- 
vantage of  making  a  shorter  path  to  the  ovaries.  But  this  is  only  ser- 
viceable when  the  ovary  is  fixed  more  firmly  than  usual  to  the  side  of  the 
pelvis.  Its  disadvantages  are  that  a  double  incision  must  be  made,  more 
vascular  tissues  are  cut,  ami  the  muscular  fibres  are  more  apt  to  be  cut 
obliquely.  Xor  can  the  incision  be  made  as  long  as  may  be  desired.  The 
muscular  fibres,  which  are  cut  obliquely  and  transversely,  retract  forcibly 
so  that  the  cicatrix  is  often  thin.  If  the  ovaries  are  situated  closer  to 
the  median  line,  if  the  ovarian  ligament  is  short  or  there  is  an  abnormal 
connection  with  the  uterus,  or  if  the  latter  is  fixed  so  that  it  cannot  be 
shoved  sufficiently  to  one  side,  very  considerable  difficulties  may  ensue. 
Incisions  in  other  parts  of  the  abdominal  walls  are  attended  with  similar 
disadvantages. 

The  advocates  of  vaginal  incisions  claim  that  the  secretion  of  the 
wound  escapes  readily,  and  that,  if  necessary,  a  drainage  tube  may  be 
inserted  through  the  open  incision.  In  addition,  the  fingers  or  instru- 
ments come  very  little  or  not  at  all  in  contact  with  the  viscera,  particu- 
larly the  intestines.  But  the  disadvantages  of  the  method  are  by  no 
means  slight.  It  is  sometimes  difficult  to  make  the  incision,  particularly 
the  opening  into  the  peritoneum.  Douglas's  sac  sometimes  does  not  de- 
scend very  far,  and,  in  fibromata,  the  peritoneum  may  even  be  elevated. 
The  adhesion  of  the  peritoneum  over  the  fornix  is  not  very  firm,  and 
sometimes  a  thick  layer  of  loose  connective  tissue  is  inserted  between  the 
vagina  and  peritoneum,  and  must  be  incised  before  the  latter  is  reached. 
A  canal  whose  tissues  are  readily  infiltrated  is  thus  produced.  Under 
normal  conditions  the  tension  of  the  ligaments  prevents  any  considerable 
traction  of  the  organs  downwards.  The  pedicle  must  be  treated  and  the 
ovary  removed  without  the  complete  aid  of  the  sense  of  sight.  Sufficient 
exposure  is  impossible  in  case  of  accident,  such  as  hemorrhages  or  firm 
adhesions. 
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The  incision  through  the  linea  alba  is  made  in  the  same  way  as  in 
other  laparotomies,  but  it  presents  certain  peculiarities.     The  abdominal 

walls  arc  not  stretched  and  thinned,  as  in  large  tumors,  the  subcutaneous 
cellulo-fatty  tissue  is  more  abundant,  the  recti  are  in  closer  apposition, 
so  that  the  linea  alba  is  recognized  with  greater  difficulty.  The  sub- 
peritoneal adipose  tissue  is  often  quite  thick.  The  peritoneum  is  usually 
unchanged.  The  blood-vessels  of  the  abdominal  walls  are  more  abundant. 
The  distance  between  the  umbilicus  and  symphysis  is  not  enlarged  and 
hence  a  long  incision — for  example,  one  which  is  required  for  the  ; 
of  the  entire  hand — may  occupy  this  entire  distance  or  even  more. 

In  operations  which  promise  to  be  mild,  we  make  an  incision  about 
8  to  10  cm.  long,  beginning  2  to  3  cm.  about  the  symphysis.  After  the 
cutis  and  subcutaneous  tissue  have  been  rapidly  incised,  spirting  vessels 
are  carefully  ligatured.  We  then  search  for  the  linea  alba  and  incise  it. 
If  we  miss  it  and  come  in  contact  with  the  muscle,  at  some  distance  from 
the  median  tine,  its  edge  is  drawn  to  the  side  with  the  tips  of  the  fingers. 
If  the  adipose  tissue  is  not  very  thick,  it  may  be  cut  through  layer  by 
layer.  If  it  projects  in  large  ridges,  it  is  partly  excised.  "Whatever 
hemorrhage  may  take  place  is  then  checked.  The  peritoneum  must  be 
incised  with  great  care.  Thin  folds  are  raised  with  a  fine  pair  of  forceps 
and  are  cut  off  flat.  A  grooved  director,  introduced  into  the  opening, 
will  inform  us  in  doubtful  cases.  The  movement  of  the  instrument  is 
prevented  if  the  peritoneal  cavity  has  not  been  entered.  After  a  small 
opening  in  the  peritoneum  has  been  made  the  director  is  introduced,  then 
the  index  ringer,  and  the  incision  is  prolonged  with  a  blunt-tipped  bis- 
toury or  curved  scissors.  Even  this  must  be  done  very  cautiously.  The 
omentum  and  intestines  are  often  so  close  to  the  finger  that  they  may  be 
wounded.     Each  incision  must  be  carefully  watched  and  not  made  too  long. 

When  the  peritonea]  cavity  has  been  opened  and  the  operation  promises 
to  be  difficult,  the  peritoneum  should  be  stitched  to  the  wound  in  order 
that  it  may  not  be  separated  too  extensively  from  the  abdominal  walls 
during  the  subsequent  manipulations.  A  suture  in  the  lower  angle  of 
the  wound  is  usually  sufficient. 

In  complicated  operations,  for  example,  when  there  are  firm  adhesions. 
it  is  best  to  make  the  incision  larger  from  the  start.  It  may  extend  epiite 
close  to  the  symphysis  if  injury  to  the  bladder  is  prevented  by  the  aid  of 
the  introduction  of  a  catheter.     Superiorly  the  incision  must  he  extended 
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to  or  even  above  the  umbilicus.  Even  the  recti  may  be  nicked  from  the 
start  (the  peritoneum  must  be  spared  by  these  incisions)  if,  for  example, 
the  abdominal  walls  are  very  tense,  us  in  nullipara,  and  small  broad- 
based  tumors  or  firmly  adherent  and  deep  ovaries  promise  to  render  neces- 
sary the  exposure  of  the  lower  part  of  the  pelvis.  If  Frennd's  position  is 
adopted,  longer  incisions  will  be  required. 

The  position  in  incision  in  the  flank  is  the  same  as  in  incision  through 
the  linea  alba.  To  avoid  the  epigastric  artery,  we  measure  a  point  on 
the  linea  alba  3  to  4  cm.  above  the  symphysis,  and  then  5  cm.  to  the 
side.  If  the  incision  starts  from  the  latter  point,  the  artery  will  be 
avoided  under  normal  conditions  (in  this  region  the  vessel  is  about  4  cm. 
distant  from  the  linea  alba).  The  incision  passes  a  little  above  Poupart's 
ligament  towards  the  anterior  superior  spine  of  the  ilium,  and  may  be 
extended  to  a  length  of  6  cm.  The  skin  is  divided,  then  the  cellulo-fatty 
tissue,  during  which  one  or  another  small  artery  usually  must  be  ligated, 
and  then  the  aponeurosis  of  the  external  oblique  is  reached.  This  is  in- 
cised, and  then  the  fibres  of  the  internal  oblique  and  later  the  transverse 
muscle.  It  is  well  to  gain  more  room,  if  possible,  by  drawing  the  muscles 
apart.  We  next  come  in  contact  with  the  pras-peritoneal  tissue,  and  can 
usually  detect  any  larger  vessel  running  through  it.  This  receives  a 
double  ligature  before  being  cut  through.  It  is  possible  that  the  epigas- 
tric may  be  situated  more  to  the  outside  than  usual,  especially  in  cases  of 
fibromata,  which  push  forward  and  stretch  the  middle  portions  of  the 
abdominal  walls.  The  hemorrhage  must  be  carefully  checked  in  all  cases 
before  cutting  through  the  pra?-peritoneal  tissue  and  opening  the  peri- 
toneum. Finally,  the  peritoneum  is  raised  with  forceps,  opened,  and  the 
incision  enlarged  with  a  blunt-pointed  bistoury  or  curved  scissors. 

Incisions  in  other  parts  of  the  abdominal  walls  are  made  in  a  similar 
manner,  the  greatest  attention  being  paid  to  the  course  of  the  muscular 
fibres  and  the  vessels. 

In  making  the  vaginal  incision  Battey  first  places  the  patient  in  the 
latero-abdominal  position  and  then  introduces  a  short  duckbill  speculum 
in  order  to  push  back  the  intestine.  Others  recommend  dorsal  decubitus 
from  the  start.  The  portio  vaginalis  is  grasped  with  a  pair  of  forceps, 
and  drawn  down  below  the  symphysis.  The  incision  (about  4  cm.  long) 
is  made  with  a  pair  of  scissors  in  the  median  line  of  the  posterior  fornix. 
The  peritoneum  is  not  opened  until  the  hemorrhage  has  been  checked. 


OPERATIONS    ON    THE    OVARIES.  329 

As  a  general  thing  the  incision  in  the  linea  alba  is  the  most  advan- 
tageous. Incisions  in  other  parts  of  the  abdominal  walls  should  only  be 
made  when  the  ovaries  can  be  felt  immediately  beneath  the  parts  in  ques- 
tion. Lateral  incisions  are  made  with  greater  justification  when  a  fibroma 
pushes  the  median  part  of  the  abdominal  wall  very  strongly  forwards. 

Vaginiil  incision  should  be  adopted  only  when  the  ovaries  are  situated 
very  low  and  can  be  felt  immediately  behind  the  posterior  fornix,  so  that 
we  can  cut  almost  directly  upon  them.  Small  tumors  may  push  the  pos- 
terior vaginal  wall  far  downwards,  and  even  give  rise  to  ulceration.  Such 
tumors  have  been  observed  even  in  prolapse  of  the  posterior  vaginal  wall, 
and  have  been  successfully  removed  by  means  of  vaginal  incision. 

Second   Stage.— Search  for,  Grasping,  and  Withdrawal  of  the 
Ovary. — Treatment  of  the  Pedicle. 

This  stage  may  vary  extremely.  We  will  first  describe  it  under  simple 
conditions. 

If  an  incision  has  been  made  in  the  linea  alba,  the  hand  is  introduced 
into  the  abdominal  cavity  and  first  pushes  along  the  anterior  abdominal 
wall  towards  the  pelvis.  At  the  same  time  an  attempt  is  made  to  push 
the  omentum  and  intestines  upwards.  These  structures  may  often  be 
pushed  up  by  introducing  a  sponge.  This  is  particularly  to  be  recom- 
mended if  the  omentum  is  long  and  extends  downwards.  In  one  case  we 
were  compelled,  after  applying  a  double  ligature,  to  cut  through  the 
omentum  which  was  firmly  adherent  to  the  uterus  and  base  of  the  bladder, 
and  prevented  further  entrance  of  the  hand.  After  passing  below  the 
superior  strait  of  the  pelvis,  the  tips  of  the  fingers  are  directed  more  pos- 
teriorly and  endeavor  to  reach  the  fundus  of  the  uterus.  Along  this  they 
are  passed  laterally  towards  the  ovary.  This  is  encircled  by  the  tips  of 
the  finger  and  drawn  towards  the  wound.  The  organ  is  thus  brought 
before  the  abdominal  wound,  and,  in  the  majority  of  cases,  a  portion  of 
the  tube  also  makes  its  appearance.  If  loops  of  intestine  or  omentum  also 
protrude,  they  are  pushed  back  with  a  sponge.  When  the  ovary  is  thus 
brought  in  front  of  the  abdomen,  the  operator  grasps  it  firmly  with  two 
fingers,  while  the  assistant  pushes  together  the  abdominal  walls  on  both 
sides.  The  ovary  Is  then  transferred  to  the  care  of  the  assistants,  who 
hold  it  with  the  fingers  or  a  pair  of  forceps. 
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The  treatment  of  the  pedicle  depends  upon  whether  the  mesentery 
proper  of  the  ovary  alone  can  be  employed  as  the  pedicle,  or  whether  a 
part  of  the  tube  is  also  to  be  removed.  Even  under  otherwise  simple 
conditions  the  mesentery  of  the  ovary  is  not  infrequently  too  short,  and 
the  pedicle  will  be  too  small.  There  is  danger  of  leaving  behind  a  portion 
of  functionating  tissue.  A  part  of  the  tube  and  a  somewhat  larger  portion 
of  the  broad  ligament  must  then  be  removed.  Furthermore,  the  mode 
of  treatment  varies;  Battey  used  an  tcraseur.  Other  operators  have 
always  used  the  ligature  with  disinfected  silk  or  catgut.  If  the  pedicle 
or  ligament  is  long  and  extensible,  a- single  ligature  en  masse  will  suffice. 
If  the  retraction  promises  to  be  more  considerable,  a  double  ligature  is 
introduced  by  means  of  a  thin  Dechamp  needle  (avoiding  the  larger 
vessels)  and  is  tied  on  both  sides.     Blood  escapes  not  infrequently  from 


the  suture  canals.  When  the  sutures  are  tied  in  different  directions  the 
tissues,  and  particularly  the  peritoneum  at  the  point  of  ligature,  may  be 
somewhat  separated  and  scraped  off.  A  ligature  en  masse  must  then  be 
applied  below  the  double  ligature.  Moderately  thick  silk  will  suffice.  It 
should  be  drawn  very  tightly,  especially  if  the  tube  is  included.  The 
latter  contains  a  larger  artery,  and  has  a  tendency  to  slip  back  out  of  the 
ligature. 

After  treating  the  pedicle  it  may  simply  be  cut  off,  and  this  materially 
shortens  the  operation.  Formerly  we  resorted  a  good  deal  to  the  use  of 
a  small  cautery  clamp  (Fig.  129)  in  order  to  destroy  completely  any  por- 
tion of  ovarian  tissue  which  might  remain.  Inasmuch  as  Mueller  has  shown 
that  this  may  undergo  pathological  changes  and  even  cystic  degeneration, 
it  is  best  to  cauterize  it  under  such  conditions.  The  compression  and  heat 
will  almost  always  destroy  the  ovulating  tissue  which  remains  in  the  ped- 
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icle.  But  this  procedure  cannot  be  recommended  as  a  general  method. 
The  operation  will  last  10  to  15  minutes  longer,  since  the  cautery  must 
be  applied  twice. 

After  the  pedicle  has  been  separated  it  should  always  be  inspected,  par- 
ticularly in  order  to  determine  whether  other  parts,  such  as  a  band  of  the 
omentum,  an  adhesion  or  an  appendix  epiploicus  has  not  been  included. 

When  the  uterus  is  retroverted  or  retroflexed,  some  operators  recom- 
mend a  modification  of  the  treatment  of  the  pedicle,  which  will  perma- 
nently relieve  the  displacement.  They  have  included  the  pedicle  in  the 
abdominal  suture,  or  have  stitched  it  deep  in  the  abdominal  wound 
by  a  special  suture.  It  is  better  to  fasten  it  merely  to  the  parietal 
layer  of  the  peritoneum.  Stahl  sewed  it  into  the  abdominal  wall  by 
a  sort  of  mattrass  suture.  The  result  was  partly  favorable,  but 
permanent  reposition  was  partly  unsuccessful,  undoubtedly  on  account 
of  the  stretching  of  the  adhesions  which  had  been  formed.  In  double 
castration  this  modification  seems  to  .us  to  be  unnecessary,  inasmuch  as 
the  broad  ligaments  often  are  very  much  shortened,  especially  if  the  tubes 
have  been  removed  in  great  part.  A  retroverted  uterus  will  then  become 
vertical,  and,  as  we  have  convinced  ourselves,  may  remain  in  this  position. 
Even  if  this  does  not  happen,  the  retrogressive  involution  of  the  organ 
renders  the  retroversion  innocuous.  Correction  of  displacements  is 
proper  in  unilateral  castration.  The  above  procedures  are  therefore  to 
be  recommended,  when  practicable,  but  they  may  be  rendered  impossible 
and  even  dangerous  by  rigidity  of  the  ligaments. 

In  incision  into  the  flank  the  method  is  similar  to  that  in  incision  into 
the  linea  alba. 

In  vaginal  incision  the  patient  should  be  placed  on  the  back,  after  the 
incision  has  been  made,  in  order  to  prevent  the  entrance  of  air.  The 
hand  applied  externally  then  pushes  the  uterus  downwards,  and  the  index 
finger  of  the  other  hand  is  passed  through  the  incision  into  the  abdominal 
cavity.  The  finger  is  curved  like  a  hook,  grasps  the  ovary  and  draws  it 
into  the  vagina,  where  the  treatment  of  the  pedicle  is  carried  out. 

Difficulties  and  accidents  are  quite  frequent  during  the  second  stage  of 
the  operation.  As  a  general  thing,  free  exposure  of  the  field  of  operation  is 
extremely  serviceable  and  often  absolutely  necessary  under  such  circum- 
stances ;  the  incision  should  be  enlarged,  and  even  the  recti  may  be 
nicked.     If  the  omentum  and  intestines  are  very  much  in  the  way,  the 
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head  .and  shoulders  are  kept  low.  as  in  Freund's  operation,  eventration 
performed  if  necessary,  and  the  patient's  head  turned  towards  the  window 
by  turning  bhe  table. 

The  search  for  the  ovary  may  be  made  difficult  by  its  deep,  concealed 
position,  and  by  the  constant  interposition  of  loops  of  intestines.  We 
are  then  aided  by  the  assistant's  hand,  which,  being  introduced  into  the 
vagina^  pushes  up  the  entire  floor  of  the  pelvis,  the  uterus,  and  particu- 
larly the  broad  ligament.  The  finding  of  the  ovary  is  also  facilitated  by 
tamponing  the  rectum  or  vagina,  as  recommended  by  Albert.  But 
this  seems  to  us  less  desirable  inasmuch  as  we  cannot  modify  the  degree 
and  direction  of  the  pressure. 

The  ovary  is  not  apt  to  be  mistaken  for  other  parts,  but  an  appendix 
cpiploicus,  a  part  of  the  intestine  or  a  lump  of  fasces  in  the  latter,  may 
lead  us  astray,  if  the  palpation  is  made  carelessly.  A  small  pedunculated 
fibroma  is  more  apt  to  be  mistaken  for  an  ovary.  The  former  is  recog- 
nized by  its  regular  shape,  more  uniform  surface,  firmer  and  more  uni- 
form consistence,  its  situation,  and  the  character  of  its  uterine  connections. 
However,  not  much  harm  will  be  done  if  such  a  tumor  is  withdrawn. 

A  resistance  to  the  withdrawal  of  the  ovary  may  be  the  result  of  non- 
pathological,  firm,  short  connection  of  the  organ,  or  of  rigidity  of  the 
entire  broad  ligament.  The  resistance  is  generally  overcome  by  slow, 
gradually  increasing  traction.  If  necessary,  the  assistant  may  push  the 
part  in  question  upwards  by  means  of  the  lingers  which  have  been  in- 
serted into  the  vagina. 

The  obstacles  to  the  withdrawal  of  the  ovary,  resulting  from  pathologi- 
cal processes,  vary  in  character.  The  ovary  itself  may  be  fixed  by  in- 
flammatory processes,  either  in  its  ordinary  position  or  in  some  unusual 
situation,  for  example,  on  the  posterior  Avail  of  the  uterus,  at  the  floor  of 
Douglas's  sac,  at  the  wall  of  the  pelvis,  even  in  the  vesico-uterine  fossa. 
Small  tumors  may  even  be  situated  between  the  folds  of  the  ligament. 
The  obstacle  may  also  result  from  displacement  of  the  uterus.  For  ex- 
ample, it  may  be  situated  deeply  in  Douglas's  sac,  and  adherent  so  that 
even  when  the  ovarian  connections  are  normal,  its  resistance  impedes  the 
withdrawal  of  the  ovary  or  even  makes  it  impossible.  Finally,  the  broad 
ligament  is  not  infrequently  thickened,  retracted  and  unyielding  on  one 
or  both  sides,  and  thus  offers  considerable  resistance.  Combinations  of 
these  conditions  are  often  met  with. 
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The  adhesions  by  means  of  which  the  ovary,  situated  in  its  normal  or 
approximately  normal  position,  is  fixed  to  a  greater  or  lesser  extent,  are 
often  confined  to  its  immediate  vicinity.  The  organ  adheres  to  the 
ligament  or  tube,  or  to  adjacent  parts  of  the  uterus.  But  it  may  also  he 
adherent  to  the  intestines,  appendices  epiploic;©,  omentum  or  mesentery, 
and  these  parts  are  then  drawn  towards  the  normally  situated  ovary.  On 
the  other  hand,  such  adhesions  may  displace  the  organ  to  a  greater  or 
less  extent.  In  rare  cases  its  normal  insertion  is  thus  stretched  and 
thinned,  or  even  lost. 

The  adhesions  are  thread -shaped,  band-shaped,  or  membranous.  The 
organ,  situated  firmly  on  the  ligament,  is  imbedded  occasionally  in  ex- 
tensive, rigid  masses  of  exudation.  When  the  adhesions  are  extensive  the 
tube  and  broad  ligament  are  usually  affected  to  a  marked  degree.  The 
tube  is  wound  around  the  ovary  or  its  mesentery,  adherent  to  these  parts 
and  to  the  broad  ligament,  or  the  tube  itself  may  be  affected,  provided 
with  one  or  more  cystoid  dilatations,  its  funnel  closed,  and  the  fimbriae 
situated  on  the  ovary.  The  ligament  is  changed  in  structure,  thickened, 
rigid  and  provided  with  small  cysts  (parovarium).  When  the  organ  is 
situated  in  an  unusual  position,  remote  from  its  original  site,  the  adhe- 
sions are  usually  very  extensive. 

The  firmness  and  vascularity  of  the  adhesions  vary.  It  is  especially 
noteworthy  that  the  ovarian  vessels  and  the  veins  of  adjacent  parts  of  the 
ligament  are  sometimes  unusually  dilated  and  even  varicose. 

When  small  ovarian  tumors  are  situated  interdigamentary,  the  condi- 
tions may  vary  extremely.  The  connections  are  sometimes  quite  loose. 
The  small  tumor  can  be  easily  enucleated,  without  any  extensive  hem- 
orrhage. In  other  cases  the  connections  are  firmer,  and  their  separation 
require  considerable  force  or  even  the  use  of  the  knife;  the  hemorrhage 
is  considerable. 

It  is  difficult  to  formulate  definite  rules  for  guidance  under  such  vary- 
ing conditions. 

Even  if  the  organ  is  firmly  adherent,  the  parts  to  which  it  adheres  may 
be  so  yielding  and  extensible  that  it  may  be  drawn  in  front  of  the  ab- 
dominal wound  or  at-  Leasi  be  brought  clearly  into  view.  Steady,  con- 
stant traction  will  stretch  even  resisting  ligaments,  without  injurious 
consequences.  If  these  favorable  conditions  are  not  present,  if  the  re- 
sistance is  considerable  or  if  we  fear  that  vigorous  traction  will   produce 
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rupture  of  vessels  (as  in  varicosity  of  the  vessels),  greater  exposure  of  the 
parts  must  be  secured  by  prolongation  of  the  incision,  nicking  of  the 
recti,  the  assumption  of  Freund's  position,  and  pushing  back  of  the  vis- 
cera. We  must  operate  deep  within  the  abdominal  cavity.  This  will  be 
necessary  in  almost  all  cases  of  intra-ligamentary  development  of  small 
tumors. 

Rupture  of  adhesions,  which  are  not  visible  to  the  eye,  we  regard  as 
justifiable  only  when  they  are  not  extensive,  when  they  are  thread-shaped 
or  band-shaped,  or  when  they  are  loose  and  can  be  removed  without  ex- 
ercising much  force. 

If  exposure  has  been  secured  in  one  way  or  another,  the  adhesions  are 
separated  in  the  same  way  as  in  ovariotomy.  The  conditions  differ  very 
little  with  regard  to  adhesions  to  the  omentum,  mesentery,  intestines  and 
appendices  epiploica?.  Ligatures  of  vessels,  larger  or  smaller  ligatures 
en  mass,*  are  often  necessary,  as  they  are  in  ovariotomy.  Adhesions  which 
are  poor  in  vessels,  require  no  ligature.  Bands  and  threads,  which  pass 
from  the  ligament,  tube  and  pelvic  organs  to  the  pelvic  or  abdominal 
walls,  or  which  form  bridges  between  these  organs,  must  1m-  separated, 
even  if  they  do  not  offer  any  direct  resistance  to  the  removal  of  the  ovary. 
Otherwise  the  change  in  the  position  of  the  intestines  produced  by  the 
operation  may  give  rise  to  incarceration.  Hence  the  bands  must  be  cut, 
if  possible,  at  a  short  distance  from  their  points  of  insertion,  because 
a  long  piece  may  again  become  adherent  in  some  locality  and  thus  form  a 
source  of  incarceration.  Long,  narrow  shreds  of  omentum,  which  are 
found  not  infrequently,  are  ligated  and  cut  for  the  same  reason,  even  if 
the  ends  are  not  firmly  adherent. 

In  extensive  adhesions  of  the  tube  to  the  ovary  two  ways  may  be 
pursued.  A  ligature  may  be  applied  forthwith  to  the  entire  mass,  the 
normal  or  dilated  tube  with  the  ovary.  The  site  of  ligature  is  then  very 
extensive,  as  a  general  thing,  and  if  the  broad  ligament  is  not  yielding 
and  flaccid,  but,  as  is  usually  the  case,  is  more  or  less  rigid,  so  that  the 
artificial  pedicle  cannot  be  compressed  sufficiently,  a  single  or  even  double 
ligature  is  not  secure  enough.  In  such  cases  numerous  ligatures  (3  to  G) 
must  be  applied.  This  guards  against  retraction  of  the  pedicle  and  slip- 
ping of  the  ligatures.  Moreover,  another  untoward  factor  obtains  under 
such  conditions,  when  the  ligament  is  rigid.  The  point  of  perforation  of 
the  Dechamp  needle,  even  if  the  latter  is  as  round  and  narrow  as  possible, 
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is  drawn  apart  when  the  ligatures  are  tied,  and  hemorrhages  resiut,  though 
they  are  usually  not  very  extensive.  As  a  ligature  en  masse  can  not  be 
applied  with  sufficient  firmness  when  the  ligament  is  rigid,  these  hemor- 
rhages can  only  be  checked  by  temporary  compression. 

When  the  adhesions  are  not  too  firm,  especially  when  the  tube  is  twisted 
around  the  ovary  in  a  circle  or  semicircle,  it  is  sometimes  best  to  separate 
the  adhesions  first.  We  thus  obtain  a  better  view,  need  not  apply  the 
ligatures  so  deeply,  may  ligature  individual  bleeding  places,  obtain  a 
better  view  of  those  parts  in  which  there  is  marked  retraction,  and  may 
treat  more  readily. 

If  the  ligament  is  very  rigid,  we  are  sometimes  unable  to  form  even  an 
imperfect  pedicle.  If  we  are  unwilling  to  discontinue  the  operation,  we 
must  ligature  a  triangular  piece  of  the  ligament  (with  the  apex  down- 
wards) and  must  cut  out  the  intervening  tissue  with  the  ovary.  If  the 
elastic  ligature,  which  is  indispensable  in  such  cases,  is  employed  we  will 
l)u  able  to  compress  even  very  firm,  short  and  thick  masses  of  tissue  into 
a  sort  of  pedicle.  Even  if  there  is  a  great  tendency  to  retraction  there  is 
much  less  fear  of  slipping  than  when  another  material  is  employed. 

In  surface  adhesions  of  the  ovary  to  the  uterus,  pelvic  walls  or  Douglas's 
sac,  the  separation  may  be  effected  by  traction  or  enucleation.  The  use 
of  the  knife  is  sometimes  required.  The  bleeding  places  are  ligated. 
The  portion  of  the  uterus  corresponding  to  the  adhesions  is  often  very 
vascular,  and  is  apt  to  give  rise  to  annoying  hemorrhages  or  at  least  to 
constant  trickling  of  blood.  This  occurs,  for  example,  if  the  serous  layer 
has  been  removed  during  the  separation,  and  hence  separation  with  the 
knife  may  be  preferable  to  that  with  blunt  instruments.  Such  hemor- 
rhages are  often  checked  with  difficulty.  It  is  best  effected  by  means  of 
acupressure,  very  narrow,  round  needles  being  inserted  at  quite  a  distance 
from  the  bleeding  spots. 

A  similar  plan  must  be  adopted  in  firm  adhesions  to  the  pelvic  walls  or 
surface  adhesions  to  Douglas's  sac.  Special  caution  is  necessary  when  the 
ovary  is  adherent  at  the  posterior  portion  of  the  linea  terminalis  near 
large  vessels. 

Sufficient  exposure  is  always  necessary  under  such  difficult  conditions, 
and  working  in  the  dark  may  be  attended  with  very  had  results. 

In  small  intra-ligamentary  tumors  the  conditions  arc  very  different. 
They  may  be   enucleated   occasionally  without   any  great  difficulty  and 
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without  notable  rupture  of  vessels.  But  great  obstacles  are  generally 
encountered,  and  these  become  more  serious  the  more  the  tumor  has  de- 
veloped near  the  base  of  the  ligament  and  the  lateral  wall  of  the  pelvis. 
The  small  cysts  rupture,  the  tumor  loses  its  integral  connection,  strong 
adhesions  must  be  torn.  The  hemorrhage  may  become  considerable. 
Under  such  circumstances,  which  may  often  be  diagnosed,  in  advance,  we 
consider  the  operation  to  be  contra -indicated.  But  if  we  have  made  a 
mistake,  the  operation  should  be  abandoned,  if  this  is  still  possible.  If 
this  cannot  be  done,  because  the  true  condition  was  disclosed  too  late,  the 
tumor  must  be  entirely  removed  with  blunt  or  sharp  instruments,  and  its 
bleeding  bed  treated  with  ligatures  and  acupressure. 

Unusually  grave  conditions  and  accidents  are  observed  in  cases  of  fibro- 
mata. One  or  the  other  ovary  could  not  be  found.  We  cannot  recom- 
mend the  withdrawal  of  the  tumor  from  the  abdominal  cavity,  as  has 
been  done  in  order  to  obviate  this  difficulty.  Under  such  circumstances 
the  tumor  soon  presents  circulatory  disturbances,  intense  redness  or  a 
bluish  discoloration,  sugillations,  transudation  of  lymph.  The  tumor 
enlarges  rapidly,  so  that  it  may  be  impossible  to  replace  it  within  the  ab- 
domen without  prolonging  the  incision.  The  danger  of  the  operation  is 
increased  considerably.  It  is  better  to  abandon  the  castration  and  to 
close  the  abdomen  or  to  perform  myotomy. 

Even  if  the  ovary  has  been  found,  considerable  resistance  to  its  with- 
drawal is  often  experienced  in  cases  of  fibroma.  The  organ  is  situated 
too  far  from  the  incision,  to  the  side,  posteriorly  or  inferiorly.  Its  mesen- 
tery is  too  short,  so  that  the  ovary  is  situated  directly  on  the  tumor  or 
presents  abnormal  connections.  The  hand,  which  has  been  inserted  into 
the  vagina,  attempts  to  push  the  tumor  up  and  towards  the  side  opposite 
to  the  ovary,  if  the  incision  has  been  made  in  the  linea  alba.  If  the 
flank  incision  has  been  made,  it  is  pushed  towards  the  side  of  the  incision. 
We  can  sometimes  help  ourselves  by  rotating  the  tumor  around  its  long 
axis.  The  more  movable  the  tumor,  the  more  readily  may  such  manip- 
ulations be  made.  In  these  cases,  also,  we  would  advise  against  complete 
extrusion  of  the  tumor.  On  the  other  hand,  we  recommend  elongation 
of  the  incision,  nicking  of  the  recti,  and,  in  cases  of  extreme  necessity, 
even  a  more  suitable  incision  in  some  other  locality.  The  withdrawal  of 
the  ovary  by  forcible  traction  is  to  be  particularly  avoided  in  cases  of 
fibroma,  as  they  may  be  associated  with  dilatation  of  the  veins,  even 
bundles  of  varicose  veins,  which  are  apt  to  burst. 
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The  treatment  of  the  pedicle  in  fibromata  is  often  very  difficult  on  ac- 
count of  the  not  infrequent  shortness  of  the  mesentery  of  the  ovary,  or 
the  complete  unfolding  of  the  mesentery  and  the  adjacent  parts  of  the 
ligament.  In  such  broad-based  insertions  numerous  ligatures  must  be 
applied.  In  the  introduction  of  the  needles  larger  vessels  must  be  avoided. 
It  may  also  be  necessary  to  encircle  the  cut  surface  with  a  suture  of  fine 
silk.  When  the  suture  canals  bleed,  prolonged  compression  should  be  em- 
ployed, if  a  ligature  en  masse  cannot  be  applied  on  account  of  the  large 
circumference  of  the  insertion.  The  elastic  ligature  is  very  well  adapted 
to  many  of  these  cases. 

In  one  case,  in  which  there  were  large  varicosities  of  the  ovary  and 
surrounding  parts,  we  were  unable  to  check  the  hemorrhage  which  fol- 
lowed the  introduction  of  the  needles.  It  became  necessary  to  perform 
supra-vaginal  amputation  of  the  uterus,  which  terminated  successfully. 
"We  should  adopt  the  rule  to  make  all  preparations  for  this  operation 
when  performing  castration  on  account  of  fibromata. 

Hemorrhages  have  been  observed  not  infrequently  after  the  second  stage 
of  the  operation  has  been  completed  or  nearly  completed,  whether  the 
castration  was  performed  on  account  of  fibromata  or  some  other  morbid 
condition.  Its  sources  are  torn  adhesions,  which  have  not  been  properly 
treated,  and  the  slipping  of  the  ligatures  of  the  pedicle.  In  the  former 
event  the  hemorrhage  may  be  moderate  or  even  so  slight  that  there  is  a 
good  chance  of  its  spontaneous  cessation,  particularly  after  the  closure  of 
the  wound  and  the  application  of  a  somewhat  firm  abdominal  bandage. 

The  slipping  of  the  ligatures  may  be  the  result  of  various  causes.  It 
will  hardly  be  necessary  to  warn  against  traction  on  a  tied  ligature,  for 
the  purpose  of  fixing  the  pedicle  in  the  incision.  We  have  referred  pre- 
viously to  the  mistake  of  applying  a  pair  of  forceps  over  the  ligature  itself 
while  fastening  the  pedicle.  If  this  is  done  some  traction  on  the  silk  will 
be  exercised  on  removing  the  instrument.  Another  cause  is  the  insuffi- 
cient tying  of  the  knot.  The  ligatures  should  be  drawn  as  firmly  as 
possible.  This  is  especially  necessary  in  castration  combined  with  sal- 
pingotomy, in  which  the  pedicle  is  often  unusually  thick  and  composed 
of  firm,  slightly  compressible  tissue.  Finally,  it  may  be  the  result  of  the 
thickness  and  rigidity  of  the  pedicle  or  ligament.  This,  having  been 
forcibly  stretched,  subsequently  retracts  vigorously.  The  ligament  really 
draws  back  out  of  the  ligature.  A  certain  degree  of  security  is  afforded 
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by  several  Ligatures,  all  of  which  are  tied  very  firmly.  The  clastic  liga- 
ture is  the  besl  safeguard.  If  such  a  disagreeable  accident  docs  happen, 
we  must  obtain  sufficient  exposure  of  the  parts,  introduce  the  fingers  and 

withdraw  the  ligament,  and  again  apply  ligatures. 

Third  Stage. — Toilette  and  Closure  of  tiie  Abdominal  Wound. 
— After-Treatment. 

In  many  cases  the  toilette  may  be  terminated  very  rapidly.     Tn  simple 

castration  there  is  nothing  which  will  give  rise  to  soiling  of  the  abdomi- 
nal cavity  with  blood  or  rapidly  produced,  considerable  exudation.  But 
we  should  not  fail  to  convince  ourselves,  by  the  introduction  of  sponges, 
of  the  dryness  of  the  peritoneal  cavity.  A  follicle,  a  small  cyst  filled 
with  blood  or  serum,  bursts  not  infrequently  when  the  ovary  is  removed. 
This  does  not  amount  to  much.  If  the  abdominal  cavity  previously  con- 
tained exudation,  it  is  allowed  to  escape;  the  discharge  may  be  accelerated 
by  pressure.  Complete  removal  is  unnecessary,  as  these  transudations 
possess  no  noxious  qualities.  We  have  found  small  amounts  of  serous 
transudation  very  often  in  fibromata,  peri-oophoritis  and  pyosalpinx,  and 
larger  quantities  of  sero-bloody  fluid  in  granular  peritonitis  and  tubercu- 
losis of  the  tubes. 

As  a  general  thing  the  abdominal  wound  is  closed  in  the  same  way  as 
in  ovariotomy.  As  the  abdominal  walls  have  not  been  stretched  by  a 
tumor,  they  are  usually  thicker,  more  vascular,  and  contain  a  thicker 
layer  of  adipose  tissue.  Since  the  incision  is  usually  not  very  large, 
the  edges  of  the  wound  are  apt  to  be  maltreated  and  the  peritoneum 
separated  from  the  abdominal  walls.  We  unite  the  peritoneum  sepa- 
rately, therefore,  with  a  continuous  catgut  suture.  Then  follow  4  to  5 
silk  sutures,  which  include  the  abdominal  walls  and  integument.  We 
often  place  narrow  strips  of  iodoform  gauze  between  the  sutures  and  ex- 
tending nearly  to  the  peritoneum,  especially  if  the  walls  are  very  thick 
and  fat,  and  the  recti  have  been  nicked.  Then  comes  some  iodoform  or 
sublimate  gauze,  a  layer  of  cotton,  and  finally  a  linen  bandage. 

The  after-treatment  differs  very  little  from  that  of  ovariotomy,  and  we 
refer  the  reader  to  the  remarks  on  that  subject. 

Bloody  discharges,  evidently  a  symptom  of  stasis  and  a  relief  to  the 
distended  vessels,  are  ordinarily  observed  immediately  after  or  some  time 
after  the  operation.     Considerable  hemorrhages  have  been  noticed  by 
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us  only  in  cases  of  fibroma,  but  we  have  never  been  compelled  to  employ 
treatment.  In  extreme  cases,  a  low  position  of  the  shoulders  with  ele- 
vated pelvis,  ice-bags  and  hot  irrigations  may  be  employed. 

Tetanus  has  not  been  observed  hitherto  after  castration.  Intestinal 
stenosis  occurs  in  not  a  few  cases.  This  may  result  from  adhesion  of  a 
loop  of  intestine  to  the  stump,  the  inclusion  of  an  appendix  epiploicus  in 
the  ligature,  the  formation  of  an  adhesion  between  the  abdominal  walls 
and  a  tongue-shaped  prolongation  of  the  omentum,  old  adhesions  which 
traverse  the  pelvis.  These  points  should  be  considered  in  performing  the 
operation.  Prolongations  of  the  omentum  should  be  cut  off,  after  being 
tied;  in  tying  the  ligatures,  foreign  structures  should  not  be  included; 
bands,  which  traverse  the  pelvis,  must  be  torn  or  tied  and  then  cut  off. 
It  seems  to  us  that  excessive  compression  of  the  abdomen,  and  perhaps 
prolonged  constipation,  may  favor  the  production  of  ileus.  If  this  con- 
dition has  developed,  we  should  try  change  of  position,  especially  oblique 
decubitus  with  very  elevated  pelvis,  intestinal  irrigations  of  water,  or  dis- 
tension with  gas  (effervescent  mixtures,  etc.).  The  last  resort  will  be 
the  reopening  of  the  abdominal  cavity.  In  two  cases  we  have  operated 
successfully  after  laparotomies.  The  ileus  had  resulted  from  adhesions  of 
the  loops  of  intestines  to  the  anterior  abdominal  wall  or  the  stump  of 
the  pedicle. 

The  most  frequent  sequel  is  circumscribed  peritonitis.  This  generally 
begins  with  fever  and  pain  soon  after  the  operation,  but  not  infrequently 
at  a  later  period,  so  that  the  elevation  of  temperature  does  not  appear 
until  the  tenth  to  eighteenth  day.  Its  course  is  often  very  slow.  The  exu- 
dations may  be  very  extensive,  but  we  usually  find  smaller  nodules,  from 
the  size  of  a  pigeon's  egg  to  that  of  an  orange,  of  a  hard  or  elastic  con- 
sistence, and  almost  always  in  a  position  which  corresponds  to  that  of 
the  pedicle.  Simple  callous  thickenings  of  the  ligaments,  tense  threads 
and  bands,  which  unite  the  various  pelvic  organs  to  one  another  and  to 
the  pelvis,  are  also  observed.  The  nodules  often  remain  stationary  after 
the  first  grave  symptoms  have  run  their  course,  and  then  give  rise,  though 
not  always,  to  disagreeable  symptoms  of  irritation.  They  give  rise  par- 
ticularly to  nervous  symptoms  and  to  constant  or  periodical  congestions. 
even  to  irregular  or  periodical  hemorrhages.  Abscesses  have  also  been 
observed  soon  after  the  operation.  They  may  also  develop  long  after- 
wards, even  after  the  lapse  of  years. 
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There  are  numerous  causes  of  such  an  inflammation.  Occasionally  it  may 
be  an  exacerbation  of  a  previously  existing  process.     The  predisposition 

is  increased  by  the  often  large,  rigid  pedicle,  and  the  almost  always  bilate- 
ral extirpation.  The  infection  sometimes  starts  from  the  mucous  mem- 
brane of  the  tube,  which  is  not  infrequently  diseased.  The  ligature  may 
also  be  at  fault.  Silk  ligatures  appear  to  be  particularly  injurious. 
Even  if  they  are  aseptic  at  the  start,  they  are  more  apt,  on  account  of 
their  physical  structure,  to  absorb  noxious  substances  than  other  liga- 
tures. In  one  case  Mueller  observed  cystic  degeneration  and  an  inflam- 
matory process,  which  started  from  a  portion  of  the  ovary  that  had 
been  left  behind.  The  retention  of  a  diseased  tube  has  also  been  regarded 
as  a  cause. 

The  treatment  is  similar  to  that  of  every  other  circumscribed  perito- 
nitis. Some  observers  have  seen  unilateral  or  bilateral  parotitis,  attended 
with  moderate  fever,  after  castration  (Zweifel,  Goodell.) 

Mortality  and  Morbidity. — Physiological  Results.  -Results  with 
Regard  to  the  Relief  of  Pathological  Conditions. — Causes 
of  Failure. 

On  account  of  the  great  difference  in  the  anatomical  changes,  general 
statistics  have  only  a  limited  value.  Nevertheless  we  will  furnish  a  resume 
of  all  the  castrations  performed  by  Hegar  until  the  end  of  August,  1885. 
These  do  not  include  any  exploratory  incisions  or  incomplete  operations. 
The  results  lately  have  improved  considerably,  for  example,  there  was 
no  fatal  result  in  the  last  21  castrations  and  salpingotomies. 

132  Castrations: 
18  small  tumors. 
12  small  cyst  and  follicular  degeneration  and  degeneration  of  the 

stroma. 
55  fibromyomata. 

25  other  morbid  conditions  of  the  uterus. 
22  pelvic  peritonitis,  inflammatory  changes  in  the  ligaments. 

Mortality  and  Morbidity. 

Fatal  results  16  =  12.1  per  cent. 
Complications  30=22.7  per  cent. 
Undisturbed  course  86=65.2  per  cent. 
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Death  resulted: 

12  times  from  septic  disease. 
1  time  from  small  contracted  kidne}r,  which  had  been  overlooked. 
3  times  from  intestinal  occlusion. 

The  following  were  the  complications: 

18  symptoms  of  circumscribed  peritonitis;  exudations;  abscesses. 
6  thrombosis  of  the  thigh. 
3  cystitis. 
1  pneumonia. 

1  ileus,  from  adhesion  of  the  small  intestines  to  the  pedicle;  re- 
lieved by  laparotomy  5  days  after  the  first  operation. 
1  corrosive  sublimate  poisoning. 

Tait  furnishes  the  following  summary,  which  unfortunately  gives 
no  information  concerning  the  exploratory  incisions  and  incomplete  oper- 
ations: 

245  Operations ; 
99  myomata. 
139  inflammatory  processes. 
6  epilepsy. 
1  deformity. 
Fatal  cases  17  =  7  per  cent. 

Very  excellent  results  in  smaller  series  of  cases,  have  been  obtained  by 
Kaltenbach,  P.  Mueller,  (21  cases  with  1  fatal  termination),  Fehling  (12 
cases,  none  fatal),  Tauffer  (17  siiccessful  cases),  Fritsch  (11  cases,  2 
deaths. ) 

In  general,  therefore,  the  prognosis  is  favorable,  especially  when  we  re- 
member that  the  operation  is  still  new,  and  that  experience  must  be 
dearly  bought. 

The  statistical  tables  which  refer  to  the  pathological  conditions,  are 
more  important,  although  we  are  unable  to  avoid  certain  arbitrary  opin- 
ions. The  changes  are  usually  manifold,  so  that  the  terminology  would 
be  vague,  unless  these  combinations  are  converted  into  special  classes. 
The  following  tallies  refer  chiefly  to  Eegar's  operations.  Those  of  other 
writers  are  in  pari  too  scanty,  in  part  they  are  not  arranged  according  to 
the  same  principles,  or  they  are  described  very  imperfectly. 
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I.  Small  Tumors. 
Hegar:  Mortality  and  Morbidity. 

18  Operations: 

2  deaths  =11  per  cent. 

6  complications =33  per  cent.     4,  circumscribed  peritonitis,  ex- 
udation and  abscess.      1  thrombosis,   1  corrosive  sublimate 
poisoning. 
10  undisturbed  course=56  per  cent. 

Bloody  Discharges: 

Xo  notes  concerning  5  cases,  1  still  too  recent. 
Remain  10: 

7  menopause. 

1  at  first  menopause,  later  bloody  discharges. 

2  persistence  of  regular  or  irregular  hemorrhages. 

Final  Results: 

Xo  notes  concerning  5,  or  they  are  too  recent. 
Remain  11: 

10  complete  or  almost  complete  recoveries  (1  molimina,  2  severe 
congestions,  2  abdominal  pams  occasionally. ) 
1  incomplete  recovery.     Eelief  of  local  symptoms,  persistence  of 
nervous  disturbances. 

II.  Small  Cyst  Follicle  Degeneration  and  Degeneration 
of  the  Stroma. 

Hegar:  Mortality  and  Morbidity. 

12  Operations: 

2  deaths =16. 6  per  cent. 

2  complications=16.6  per  cent.     Cystitis;  exudation. 

8  undisturbed  course=G6.8  per  cent. 

1  Only  those  cases  are  included  in  which  the  disease  was  not  much  complicated. 
At  the  most,  no  attention  was  paid  to  moderate  uterine  displacements  or  a  slight 
peri-oophoritis.  A  strict  selection  seems  necessary  on  account  of  the  obscurity 
concerning  the  sequelas  of  the  affection. 
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Hemorrhages: 

No  notes  concerning  2;  3  still  too  recent. 
Remain  5: 

4  menopause. 

1  persistence  of  hemorrhage. 

Final  Results: 

No  notes  concerning  1,  3  still  too  recent. 
Remain  6: 

3  complete  recoveries. 

2  occasional  pains  in  abdomen. 

1  unsuccessful.     Violent  neuralgia  continues. 

The  unsuccessful  result  occurred  in  a  patient  whose  uterus  was  slightly 
retroflexed.  The  right  ovary  was  situated  low  down  and  considerably 
swollen.  The  left  ovary  was  in  a  similar  condition,  but  to  a  less  marked 
extent.  At  the  operation  the  right  ovary  was  found  slightly  adherent, 
and  the  violent  pains  took  their  origin  particularly  in  this  ovary.  The 
result  was  unfavorable.  The  pains  returned,  from  what  cause  we  do  not 
know.  We  must  still  regard  the  operation  as  justifiable.  The  3  cases  of 
recovery  have  been  under  observation  for  several  years.  Very  good  re- 
sults in  individual  cases  have  been  obtained  by  Bircher,  Tauffer,  Menzel 
and  Kaltenbach. 

III.  Uterine  Conditions,  which  prevent  the   Secretion 
or  Excretion  of  the  Menses. 

We  have  hud  no  experience  in  cases  belonging  to  this  category,  and  few 
have  been  reported. 

Good  results  have  been  reported  by  "Bailley,  Tauffer  (intolerable  moli- 
niina),  Wei poner  (epilepsy  cured,  but  case  observed  only  5  months  after 
the  operation),  Kleinwiichter  (moliniina,  hsematemesis;  only  observed 
for  a  short  time).  In  Brngisser's  case  the  symptoms  returned  at  the 
end  of  a  year. 

Appendix. — Conditions  of  the  sexual  canal  which  prevent  the  excretion 
of  the  menses. 

Only  one  operation  in  this  category  has  been  reported  (Kl&inwdchter, 
Ztschr.f.    Heilh.  Prag.  Bd.  30,  1884);    it  terminated   fatally.      Hamate- 
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metra  in  acquired  atresia  of  the  cervix  uteri.     Extensive  old  pelvic  peri- 
tonitis, no  hematosalpinx. 

IV.  Fibro-Myomata  of  the  Uterus. 

He  gar :   Mortality  and  Morbidity. 
55  Operations: 

6  deatlis=ll  per  cent,  5  sepsis,  1  small  contracted  kidney.1 
16  complications— 29  per  cent. 

3  peritonitis,  mild  grade;    7  exudations  and  abscesses;    4  throm- 

boses of  the  thigh;  1  pneumonia;  1  cystitis. 
33  undisturbed  course=70  per  cent. 

Among  the  55  operations  are  9  cases  of  coincident  extirpation  of  large 
subserous  myomata.  All  the  patients  recovered.  In  7  complete  recov- 
ery was  noted  for  a  long  time;  2  cases  occurred  recently.  Inasmuch  as 
among  the  remaining  operations,  6  terminated  fatally,  12  are  in  part 
recent,  in  part  no  notes  have  been  obtained  recently  concerning  them, 
there  remain  28  simple  castrations,  concerning  which  we  are  fully  in- 
formed. Since  at  least  1|  years  has  elapsed  since  the  operation  (the  first 
dates  back  to  the  year  1876)  this  table,  although  it  does  not  embrace  very 
many  cases,  has  a  special  value. 

28  Operations: 

20  immediate  cessation  of  all  hemorrhages. 

4  irregular  hemorrhages  at  first,  then  cessation. 
1  irregular  hemorrhage  continued. 

1  at  first  menopause,  then  irregular  hemorrhages. 
1  at  first  menopause,  then  hemorrhage  and  fibro-cystic  degenera- 
tion of  the  tumor. 
1  at  first  menopause,  then  hemorrhage.     Beginning  enucleation. 
Removal  of  the  tumor  by  Fehling. 
28  Operations: 

22  decided,  usually  very  considerable,  diminution  in  the  size  of  the 
tumor. 

1  One  of  these  septic  affections  was  not  the  result  of  the  operation.  The  p;it  ienl 
was  undoubtedly  infected  by  a  student,  who  examined  her  several  days  before 
the  operation.  This  was  only  discovered  during  the  operation.  The  previously 
firm  tumor  was  as  soft  as  porridge  ;  it  had  undergone  gangrene. 
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2  not  diminished. 

1  doubtful,  perhaps  somewhat  smaller. 

1  unchanged. 

1  formation  of  a  fibro-cystic  tumor. 

1  enucleation. 

Menopause  and  diminution  in  the  size  of  the  tumor  are  not  always  asso- 
ciated. The  hemorrhages  may  cease  although  the  tumor  does  not  grow 
smaller.  On  the  other  hand  the  tumor  may  diminish,  although  the  hem- 
orrhages continue.  But  such  cases  are  exceptional.  We  have  always 
found  very  marked  atrophy  of  the  tumor  associated  with  complete  amen- 
orrhoea. 

Two  patients  grew  stout  to  an  annoying  degree.  In  one  'of  them  bila- 
teral purulent  peritonitis  and  parametritis,  which  undoubtedly  started 
from  the  pedicle,  developed  five  years  after  the  operation,  which  had  been 
followed  rapidly  by  the  menopause  and  atrophy  of  the  tumor. 

It  is  an  interesting  fact  that  one  patient  was  relieved  of  an  extremely 
annoying  irritative  cough. 

Tissier's  large  statistics  give  the  following  results: 
171  operations,  25  fatal  cases=14  per  cent. 

Causes  of  Death: 
25  cases. 
12  sepsis. 
1  embolism  of  the  pulmonary  artery. 
1  pyelonephritis 
1  heart  failure  (11  days  after  the  operation.) 

9  cause  of  death  not  noted. 

Results  as  regards  hemorrhages: 
146  cases. 

89  cessation  of  all  hemorrhages. 

21  menopause  after  longer  or  shorter  duration  of  irregular  hem- 
orrhages. 

10  return  of  menses  after  cessation.     In  one  of  these  cases  an 

ovary  had  been  left  behind,  in  another  an  ovary  was  liga- 
tured.    In  3  cases  the  hemorrhages  are  noted  as  very  mod- 
erate. 
2G  hemorrhasres  not  mentioned,  but  recovery  noted. 
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Wit mIow's  statistics  give  the  following  results: 
149  operations  with  13  fatal  cases=10  per  cent. 

Cutset  of  Death: 
15  cases. 
11  sepsis. 
1  paralysis  of  the  heart. 

1  bronchitis  and  nephritis. 

2  not  mentioned. 

Eesults  as  regards  hemorrhages  and  atrophy  of  the  tumor. 
76  cases. 

54  atrophy  and  menopause  in  very  short  time. 
7  menopause,  but  no  statements  concerning  the  tumor. 

2  atrophy  noted,  but  nothing  concerning  hemorrhages. 
G  atrophy,  but  irregular,  slight  hemorrhages. 

1  menopause  for  3  nionths,  then  hemorrhage;  enucleation  of 

the  myoma. 
1  menopause,   later   periodical   hemorrhages  while  the  tumor 

atrophied. 
1  slight  hemorrhage  after  interval  of  3  months,  no  statement 

concerning  tumor. 

3  diminution   of   tumor   (for   2   years)    with  menopause,  then 

return  of  growth  and    hemorrhage,  once  fibro-cystic  de- 
generation, once  irregular,  considerable  hemorrhage. 
1  tumor  not  diminished. 

Special  importance  attaches  to  "Wiedow's  table  of  56  operations,  whose 
results  were  ascertained  at  the  end  of  at  least  a  year. 
56  cases: 

39  menopause  and  atrophy  of  the  tumor. 
5  menopause,  tumor  not  mentioned. 
5  irregular,  slight  hemorrhages,  atrophy. 
1  menopause  3  months,   then  spontaneous  enucleation  began 

and  was  completed  by  artificial  means. 
1  menopause,  then  periodical  hemorrhages,  with  diminution  of 

the  tumor. 
1  feeble  hemorrhage  for  twenty-four  hours,  at  intervals  of  3 
months:  tumor  not  mentioned. 
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3  menopause  and  atrophy  of  tumor  for  2  years,  then  renewed 
growth  and  hemorrhage;  fibro-cystic  degeneration  in  one 
case. 

1  irregular  considerable  hemorrhage;  tumors  not  diminished. 

Tait  operated  on  99  cases  of  myoma,  with  9  fatal  results,  i.e.,  about 
7  per  cent.  No  detailed  statements  are  made  concerning  hemorrhages 
and  the  size  of  the  tumor. 

V.  Hypertrophies,  Versions  and  Flexions  of  the  Uterus. 

He  gar :  25  Operations. 

3  fatal  cases=12  per  cent. 
1  complication,  cystitis. 
21  undisturbed  course. 

Hemorrhages.     No  notes  concerning  6  cases  or  they  are  too  recent. 
16  cases. 

7  menopause. 

2  at  first  hemorrhages,  later  menopause. 
6  at  first  menopause,  later  hemorrhages. 

1  persistence  of  hemorrhage  from  the  start. 

Final  Results: 
1G  cases. 

13  complete  or  almost  complete  recovery. 

1  unimproved. 

2  occasional  pains,  molimina,  fluor. 
6  no  notes  or  too  recent. 

In  this  category  the  morbid  condition  is  almost  always  complicated,  and 
we  think  it  advisable,  in  the  future,  to  place  pure  uterine  hypertrophies 
(which  must  be  very  marked,  if  the  question  of  castration  is  considered) 
in  the  same  category  with  fibromata. 

We  can  then  differentiate  pure  relaxation-displacements  with  and  those 
without  prolapse  and  changes  in  the  ovaries.  Uterine  displacements  and 
changes  of  shape,  following  inflammatory  processes  of  the  peritoneum 
and  cellular  tissue,  belong  in  the  following  category. 
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VI.  Pelvic  Peritonitis,  Parametritis,  Small  Tumors  owing 
to  Tubal  Dropsy  and  Tubo-ovarian  Cysts. 

Hegar :  22  Operations: 

3  fatal  cases— 13  per  cent. 

5  complications  —22.7  per  cent.;  3  exudation;  1  ileus,  cured  by 

laparotomy;  1  thrombosis. 
14  undisturbed  course — 64.3  per  cent. 

Hemorrhages: 

13  cases. 

10  menopause. 

1  hemorrhages,  later  menopause. 

2  menopause,  later  hemorrhages. 
G  no  notes  or  too  recent. 

Final  Results: 

14  cases. 

8  complete  recovery. 

6  molimina,  pains,  nervous  symptoms,  persistent,  though  some- 
times ameliorated. 
5  no  notes  or  too  recent. 

The  results  of  other  operators  are  also  very  unequal ;  while  brilliant  re- 
coveries, even  of  severe  neuroses,  which  had  lasted  for  years,  and  psy- 
choses, have  been  observed,  in  others  no  results  were  obtained. 

On  the  whole  castration  is  not  a  very  dangerous  operation.  We  are 
warranted  in  expecting  that  the  results,  as  regards  life,  will  become  still 
better  with  increased  perfection  of  technique  and  antisepsis,  and  espec- 
ially with  the  proper  understanding  of  the  contra-indications  and  the  more 
careful  selection  of  cases.  , 

So  far  as  regards  recovery  the  results  are  very  favorable  in  small  tumors, 
myomata,  and  other  simple  uterine  diseases  and  anomalies  of  shape  and 
position  without  complication.  The  third  category,  that  of  abnormalities 
and  morbid  conditions  of  the  uterus,  which  prevent  the  secretion  and 
excretion  of  the  menses,  contains  too  few  cases  to  permit  a  positive  opin- 
ion. The  prognosis  as  regards  recovery  is  not  very  favorable  in  inflam- 
matory conditions  of  the  ligaments,  pelvic  peritoneum  and  cellular  tissue. 

After  unsuccessful  operations  it   is  generally  found  that  irregular  or 
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periodical  hemorrhages  continue  or  reappear  after  the  menopause  has 
lasted  a  certain  length  of  time.  In  some  eases  the  oilier  symptoms  do 
not  cease  at  all;  or  they  are  often  relieved  but  reappear  with  the  occur- 
rence of  hemorrhages,  so  that  there  can  be  no  doubt  of  the  connection. 
Exceptional  cases  are  met  with,  in  which  the  hemorrhages  continue  but 
the  symptoms  disappear. 

The  failures  are  the  results  of  numerous  causes.  A  fruitful  source  is  the 
formulation  of  an  improper  indication.  This  includes  castrations  which 
are  performed  without  any  anatomo-pathological  basis,  on  account  of 
functional  disturbances  of  the  sexual  system,  neuroses  and  psychoses. 
We  are  also  apt  to  make  the  mistake  of  falsely  assuming  a  causal  connec- 
tion between  an  affection  of  the  sexual  system  and  the  existing  symptoms. 
Finally,  such  a  connection  may  really  exist,  but  the  factor  which  gives 
rise  to  the  symptoms  is  not  reached  by  the  operation.  For  example,  it 
is  supposed  that  the  deeply  situated  ovary,  which  is  in  a  condition  of 
follicular  cystic  degeneration,  gives  rise  to  the  symptoms,  while  the  latter 
are  really  produced  by  a  shrunken  ligament. 

The  symptoms,  especially  those  of  a  nervous  character,  were  produced 
at  first  by  a  genital  disease,  but  they  have  become  so  ingrained  that  the 
removal  of  the  primary  cause  is  ineffectual. 

It  is  particularly  in  the  production  of  nervous  symptoms  that,  in  addi- 
tion to  the  genital  disease,  many  other  factors  play  a  part.  Sufficient 
consideration  of  the  latter  would  entirely  relieve  the  symptoms,  but  this 
is  often  overlooked.  In  addition,  after-treatment  is  not  carried  out,  as 
it  is  supposed  that  the  operation  will  suffice. 

Incompleteness  of  the  operation  is  sometimes  mentioned  as  a  cause  of 
the  bad  results.  The  ovary  was  not  removed  in  into,  a  portion  being  left 
in  the  stump  or  even  outside  of  the  latter,  or  a  diseased  tube  was  not 
extirpated. 

Pronounced  flaccidity  of  the  abdominal  walls,  eventration,  small  ab- 
dominal hernias  which  result  from  the  operation  or  are  considerably  in- 
tensified thereby,  not  infrequently  exert  an  extremely  injurious  influence 
by  producing  changes  in  the  pelvic  circulation,  displacement  of  indivi- 
dual organs,  meteorism,  nervous  irritation  (owing  to  traction  and  stretch- 
ing). 

Perhaps  the  most  frequent  cause  of  failure  is  the  development  of  cir- 
cumscribed inflammations  of  the  pelvic  peritoneum  and  cellular  tissue. 
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Finally  climacteric  symptoms  must  also  be  mentioned.  Even  during 
the  natural  menopause  we  notice  various  uervous  symptoms,  especially  of 
a   vaso- motor  character,   and  even    in  previously  healthy  women.      No 

wonder  that  such  symptoms  are  more  prominent  during  the  artificial 
menopause  in  women  who  have  been  ailing  and  whose  nervous  system 
usually  is  markedly  affected.  This  sometimes  appears  to  destroy  the 
entire  effect  of  the  operation,  inasmuch  as  the  former  symptoms  are  again 
produced.  Fortunately  the  prognosis  is  not  bad  under  such  circum- 
stances. Though  a  long  time,  even  many  months,  may  elapse,  complete 
recovery  filially  ensues,  if  the  symptoms  are  not  the  result  of  some  other 
factor. 

UNILATERAL    CASTRATION. 

As  a  matter  of  course  this  operation  is  indicated  in  those  cases  alone  in 
which  recovery  is  not  to  be  produced  by  the  artificial  menopause,  but  by 
the  removal  of  a  focus  of  irritation.  We  must  be  convinced  that  the 
symptoms  start  from  one  ovary,  or  if  this  is  not  altogether  true,  that  the 
extirpation  of  the  organ  will  also  relieve  the  other  morbid  factor.  Uni- 
lateral castration  will  be  performed  most  frequently  in  small  tumors, 
adenocystoma,  fibroma,  dermoid  cysts.  In  papillomata  and  malignant 
tumors  both  ovaries  are  almost  always  diseased  and  should  be  removed, 
merely  for  the  sake  of  precaution. 

In  degeneration  of  the  follicles  and  stroma,  the  disease  is  almost  always 
bilateral.  Moreover,  the  etiological  factors  are  usually  of  such  a  nature 
that  they  act  upon  hoth  organs.  On  the  other  hand  the  changes  are  not 
infrequently  much  more  pronounced  on  one  side,  and  the  pains  and  other 
symptoms  are  ofteu  found  to  start  chiefly  or  exclusively  from  one  side. 
Under  such  circumstances,  therefore,  one  ovary  may  be  spared,  if  the 
patient  is  desirous  of  children.  Although  the  results  of  unilateral  cas- 1 
tration  are  not  very  favorable,  nevertheless  a  few  successes  have  been  re- 
ported. "We  will  he  so  much  more  apt  to  perform  this  operation,  if  the 
cause  of  the  disease  acts  to  a  great  degree  or  perhaps  exclusively  upon  one 
ovary.  Thus,  we  sometimes  find  a  considerably  swollen  ovary  behind  a 
retroverted  uterus,  while  the  other  one  is  not  impacted.  Both  ovaries 
may  he  affected  in  retroversion,  one  of  them  to  a  more  marked  extent. 
It  is  then  hoped  that  unilateral  castration  and  the  correction  of  the  dis- 
placement by  stitching  in  the  pedicle  will  suffice,  inasmuch  as  the  injuri- 
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ous  effect  on  the  other  ovary  censes  with  the  restoration  of  the  proper 
position  of  the  uterus. 

In  inflammatory  processes  of  the  peritoneum,  tubes,  etc.,  we  generally 
look  for  the  curative  effect  to  the  premature  menopause  and  the  removal 
of  the  pathological  centre  of  irritation.  In  a  few  cases  the  process  is 
confined  quite  sharply  to  one  side.  Upon  this  side  are  found  tubal  dropsy, 
the  tubo-ovarian  cysts,  or  pyosalpinx,  while  only  moderate  inflammatory 
changes  are  found  on  the  other  side.  In  such  cases,  also,  we  may  spare 
one  ovary  if  the  patient  desires  children. 

NOTES. 
Unilateral  extirpation  of  small  tumors  has  often  been  performed.     "We  men- 
tion the  following : 

Spencer  Wells,  solid  adenoid  tumor,  laparotomy  with  fatal  termination:  ovarian 
fibroma,  ascites  and  pregnancy  (3  months),  laparotomy,  recovery. 

Berry,  cyst  of  left  ovary,  removed  through  a  vaginal  rupture  resulting  from 
artificial  delivery,  recovery. 

Thomas,  multilocular  cystoma  of  right  ovary,  removed  by  vaginal  incision,  re- 
covery after  parametritis. 

Gilmore,  follicular  cysts  of  left  ovary,  vaginal  incision,  recovery. 

Battey,  pedunculated  dermoid  cyst  of  left  ovary,  vaginal  incision,  recovery. 

Stockes,  follicular  cyst  in  a  prolapse  of  posterior  vaginal  wall,  vaginal  incision, 
recovery. 

Girztowt,  gangrenous  dermoid  cyst  with  small  perforation  through  posterior 
vaginal  wall,  vaginal  incision,  recovery. 

Thomas,  small  ovarian  tumor,  vaginal  incision  unsuccessful,  laparotomy,  death 
from  peritonitis. 

Wing,  simple  ovarian  cyst,  vaginal  incision,  recovery. 

Prochownik,  dermoid  tumor,  as  large  as  an  apple,  on  right  side,  laparotomy, 
recovery. 

Schroeder,  tumor  of  right  ovary,  as  large  as  a  duck's  egg,  retrofiection  of  uterus; 
laparotomy,  recovery  ;  retrofiection  cured,  pedicle  stitched  to  abdominal  wall. 

Twelve  other  cases  of  unilateral  extirpation  have  been  reported.  No  death  oc- 
curred, but  three  were  followed  by  severe  inflammation  and  one  by  slow  convales- 
cence. The  results  wire  not  very  good,  in  five  no  improvement  and  even  aggra- 
vation of  the  symptoms.  Good  results  in  retroversion  in  two  cases,  in  one  of 
which  the  pedicle  was  fastened  to  theabdominal  wall.  In  the  other  case  this  was 
not  done,  but  the  uterus  remained  in  the  normal  position.  Good  result  in  one  case 
of  small  cyst,  degeneration  of  the  ovary  and  salpingitis,  and  in  one  case  of  degen 
erated  and  prolapsed  ovary  with  retroversion  of  the  uterus.  One  good  result  in 
ifibroma;  the  other  ovary  was  imbedded  in  adhesions  and  could  not   be  removed  : 
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1  wo  slight  hemorrhages  occurred  after  the  operation  ;  short  period  of  observation. 
Improvement  noted  in  two  cases.  Pean  extirpated  the  lefl  indurated  ovary,  which 
was  firmly  adherent  to  the  wall  of  the  pelvis.  Although  the  pains  appeared  to 
start  chiefij-  from  this  ovary,  thejr  reappeared  on  the  right  side  soon  after  the  op- 
eration. Recovery  did  not  ensue  until  the  other  ovary  was  removed.  Fritsch's 
unilateral  operation  (retroversion,  prolapse  and  small  cyst  degeneration  of  the 
ovary)  was  unsuccessful.  Recovery  occurred  later,  after  extirpation  of  the  other 
ovary. 
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